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THE SOILS OF BRAZOS, CAMP, ELLIS, AND 
WASHINGTON COUNTIES 
By G.  S. FRAPS 
This Bulletin deals with the chemical composition and 
fertility of samples of typical soils from four counties of Tex- 
as, and is the ninth bulletin of a series dealing with the chemi- 
cal composition of typical Texas soils. The preceding bul- 
letins are Numbers 99, 125, 161, 173, 192, 213, 244, and 301. 
Most of the samples analyzed were collected by field agents 
of the Bureau of Soils of the United States Department of 
Agriculture, in cooperation with the Texas Experiment Sta- 
tion. 
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Figure 1-Number of crops of 40 bushels of corn each that could be produced by 811 
e plant food in the average soil to a depth of 7 inches. 
( 5 )  
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Detailed reports of the surveys, with maps shoking the ! 
location of the various types, have been published by the Bu- 
reau of Soils, United States Department of Agriculture, and 
from these reports the descriptions given in this Bulletin are 
taken : 
Soil survey of Brazos County, Texas, by J. 0. Veateh and 1 
C. S. Waldrop. - I 
Soil survey of Camp County, Texas, by W. J. Geib, E. B. 
Watson, Thomas D. Rice, and Clarence Lounsbury. 
Soil survey of Ellis County, Texas, by Frank Bennett, R. 
T. Avon Burke, and Clarence Lounsbury. 
Soil survey of Washington County, Texas, by A. H. 
Meyer, E. C. Eckmann, L. Cantrell, and L. V. Davis. 
Requests for copies of any soil survey should be ad- i 
dressed to the Bureau of Soils, United States Department of 
Agriculture, Washington, D. C. This Division has no copies 
of these reports for distribution. 
MAINTENANCE O F  FERTILITY I 
The following are the chief essentials to  the maintenance 
of soil fertility : 
1. The maintenance of the supply of nitrogen and 
humus in the soil by growing legumes in a proper rotation, 
and turning these under or grazing them off. 
2 .  Correction of deficiency of phosphoric acid 
soil, if there is a deficiency, by proper use of phospha 
fertilizer. 
3. Correction for acidity of the soils, if there 
acidity injurious to the crops being grown, by use of 
limestone or lime. Lime and limestone are also used 
improvement of the physical character of heavy soils : 
lime or for supplying lime for crops which need a qua] 
lime. Lime should be used only in connection with 
tematic legume rotation. 
4. If there is a deficiency of potash in the soil, 
fertilizers should be used for correction of this deficif 
is any 
ground 
for  the 
poor in 
itity of 
a sys- 
Maintenance of Humus and Nitroge-The main1 
of the  humus or vegetable matter in the soil is esser 
fertility. Partly decayed vegetable matter, sometimes termed 
humus, in sufficient quantity, improves the capacity of the soil 
to hold a favorable amount of water, enables it to break up 
into a good condition of tilth under the action of cultivating 
implements, and acts in other favorable ways. It a15 
tains most of the nitrogen of the soil. 
30 con- 
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Figure 2-Corn possibility in bushels per acre of the active phosphoric acM, total 
nitrogen, and active potash in average soils of Brazos. Camp, Ellis, and Washington 
Counties. 
Some soils produce well for a long time without addition5 
of vegetable matter, but for  permanent fertility, vegetable 
matter must be added sooner or later. Vegetable matter may 
be supplied in barnyard manure, which is excellent when suf- 
ficient quantities can be secured, but barnyard manure is not 
usually a t  hand in large enough quantities. Legume crops, 
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which have power to take nitrogen from the air, should 
grown in rotation with other crops, and either turned un 
or grazed off. A heavy crop turned under when green r--., 
sour in the land. If the crop is heavy, i t  is best to allow it to  
become nearly mature before turning i t  under. The plants, 
being more woody, decay less rapidly, and are less likely to  
cause sourness. Grazing off the crop is better than turning 
i t  under, a s  in this case some of its feeding value is secured, / 
while droppings from the animals, together with the liquid : 
excrement, contain the bulk of the plant food taken up by the 
crop. In Europe crops are often grazed off, and the animals 1 
are also fed some additional feed, which adds to the value of 1 
the manure. One method of fertilizing land is to allow it to I receive the droppings from animals fed partly on purchased 
feeds. To make the crop into hay, and save the manure from i 
the hay, is not so good from a soil fertility standpoint, since a 
large part of the fertility is lost in the liquid manure, or be- 
fore the manure is placed on the land, especially in the South, 1 
where i t  is difficult to save all the manure. When the legume 
is made into hay to be sold, the land gains little fertility, un- 
less the crop is clover, or some similar crop, which grows low, 
and can be only partly harvested. 1 
. Other crops than legumes add vegetable matter to the soil 
when plowed under or grazed off, but legumes are the only 
plants which can fix nitrogen of the air and place it into the 
I 
soil in forms suitable to the use of crops when turned under 
for hay or forage, or for renovating the -soil whenever pos- 
sible. 
l or grazed off. For this reason, legume crops should be grown , 
1 
The maintenance of the nitrogen content of the soil is 1 
more important than the maintenance of the humus content. 1 
Nitrogen may be purchased as a fertilizer, but it is very ex- 
pensive when bought in this way, and the farmer cannot af- ( ford to buy enough of i t  to keep up the nitrogen content of ' 
his land. The only practical way to maintain the nitrogen 
content of the soil for ordinary farm crops is to secure nitro- 
gen from the air by growing legumes. The nitrogen secured 
by legumes and placed in the soil can then be used for cotton, 
corn, kafir, or similar crops, and will increase the size of the ; 
crop. Crimson clover, velvet beans, alfalfa, vetches, and cow 
peas a re  some of the possible legumes. The kind of legume 
best grown depends upon the climate and other conditions ' 
which make possible the largest and most easily grown legume + 
crops, and varies with different sections of the State and difd ' 
ferent conditions of farming. 
Phosphoric acid-Texas soils are frequently c 
phosphoric acid. This Bulletin contains statemen 
t i n  1 
the , 
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probable deficiencies in phosphoric acid of the soils of the 
counties described. A discussion of the use of phosphatic fer- 
tilizers is given in Bulletin 167. Deficiency of phosphoric acid 
may be readily and profitably corrected by the use of acid 
phosphate as a fertilizer. 
Acidity-Some soils contain organic or inorganic acids. 
Some crops such as clover, alfalfa, barley, and rye do not 
grow well on acid soils. There are other crops such as  cow- 
peas, and watermelons, which do well on acid soils. Acidity 
may be corrected by the use of hydrated lime, ground oyster 
shells, air-slaked lime, or ground limestone rock. Limestone 
screenings can be secured for about two dollars a ton in car- 
load lots, and is the cheapest form of lime. An acidity of 100 
parts per million requires about 500 pounds of ground lime- 
stone to the acre to correct it. Lime should be used only in con- 
nection with a proper legume rotation, for otherwise i t  may 
run down the soil rapidly. There is an old saying that  "Lime 
makes the father rich and the son poor," and this is true for 
lime not used in connection with legume rotation. 
The use of lime is discussed fully in Bulletin 243. The 
acidity of the various samples of the soils of the counties here 
described is shown in the tables of the analysis. Some of the 
soils of Brazos county are acid. No surface soil of Camp 
county was acid. The soils of Ellis county are not acid, but, 
on the other hand, are generally well supplied with lime. The 
soils of Washington county are not acid. 
Potash-The soils of Texas as a rule contain an abun- 
dance of potash to produce good .crops, though there is a 
variation in this respect, and some of the soils need potash as  
;1, fertilizer. Tn general, potash is least often needed of any 
fertilizer, and is often needlessly used in the South. Plants 
can take up more potash than they need. 
The needs for  potash of the various types of soils studied 
are indicated by the tables of analyses and interpretation of 
results, as well as  by the pot experiments. 
HOW TO USE THE ANALYSES 
Analyses of the soils are given in connection with the de- 
scription of the various types of soil. The interpretation of 
the analyses is also given and will be discussed there also. 
If a soil is well supplied with plant food, but does not 
give good yields, its physical condition may be poor in re- 
spect to cultivation and drainage, or otherwise, or i t  may 
sometimes contain injurious substances, such as  alkali. Plant 
disease may also be present. 
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If the soil is well supplied with total plant food, but 
in active plant food, attempts should be made to increase 
activity of soil agencies which make the plant food availa 
by means of additions of manure, of green crops plowe - 
der, or, if the soil needs lime, by additions of lime or gl 
limestone in connection with a legume rotation. 
d un- 
round 
If the crop yields are low and the plant food is defi 
fertilizer should be used. 
EXPLANATION OF TERMS 
Total phosphoric acid is the entire quanity of 
phoric acid contained in the soil. It cannot all he takc 
by plants a t  once, as  only a small portion is availrble for 
use. 
cient. 
Active phosphoric acid is the phosphoric acid solul: 
N-5 nitric acid. As shown in Bulletins 126 and 276, tht 
a relation between the active phosphoric acid of the soi, 
the amount of phosphoric acid which crops are able to take 
from the soil in pot experiments. There is a closer relation 
between the active phosphoric acid of the soil and the needs 
of the soil for phosphoric acid as  a fertilizer, than betw-n 
the total phosphoric acid and the needs of the soil, as shc 
in Bulletins 126 and 267. 
Total potash represents the entire amount of potasl 
the soil. Some of this is locked up in highly insoluble silic 
and may not become available for the use of plants in a 
sand years. The total potash does not show what portii 
this potash may be taken up. 
Acid-soluble potash is the amount of potash which i 
solved by strong hydPochloric acid, according to the fc 
A. 0. A. C. method. As pointed out by Hilgard, there is 
lation between the acid-soluble potash of the soil and 
wearing qualities of the soil. (Fraps' Principles of Ag 
tural Chemistry, page 171). 
Active potash is the potash soluble in N-5 nitric acic 
represents potash which can be readily taken u p  by pl 
a s  shown by pot experiments in Bulletin 145, and als 
Fraps' Principles of Agricultural Chemistry, page 191. 
:atest 
thou- 
on of 
s dis- 
r m e r  
a re- 
I thn 
Total nitrogen represents the entire quantity of nitrogen 
present in the soil. As shown in Bulletin 151 of this station, 
there is usually a relation between the total nitrogen of the 
soil, and the nitrogen which can be taken from it by crops, in 
pot experiments. The total nitrogen is therefore an index to  
the  needs of the soil for  nitrogen; although with worn soils 
the nitrogen is not as available as  in new soils. 
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Acid-soluble lime is the lime which is. dissolved by strong 
hydrochloric acid, as in the former A. 0. A. C. method. Ac- 
cording to Hilgard, the amount of lime found by this method 
is a valuable indication as to. the fertility of the soil. (Fraps' 
Principles of Agricultural Chemistry, page 175). 
Basicity-This term is applied to the bases (chiefly lime) 
which neutralize the N-5 nitric acid in the method for detes- 
mining active phosphoric acid and active potash. This term 
is used as  a convenient one for the determination referred to, 
and does not imply that  it is the best method for determina- 
tion of basicity of the soil. If all the N-5 acid used is neu- 
tralized, the basicity is 10 per cent. or 200,000 pounds car- 
bonate of lime, to 2,000,000 pounds of the soil. 
Acidity is the amount of lime required to neutralize the 
soil as ascertained by the Veitch method. Acidity is discussed 
in Bulletin 243. 
Corn possibility represents the amount of plant food 
which is withdrawn on an average in pot experiments from 
soils containing similar amounts of active phosphoric acid, 
active potash, or total nitrogen. I t  is based on 2,000,000 
pounds of the soil or an acre to the depth of approximatel3- 
6 2-3 inches. 
The corn possibility is not claimed to indicate the pns- 
sible yield from the soil, as  this depends upon other condi- 
tions in addition to the fertility of the soil. According to 
David D. Long, however, there is a close relation between the 
average yields of corn, oats, wheat, and cotton given by cen- 
sus reports for South-eastern States (and also for Texas) and 
the corn possibility as  shown by the chemical analysis of some 
common types of soil, converted into terms of these other 
crops. (The Fertilizer Green Book, December 1922). The 
corn possibility is a convenient way of comparing the de- 
ficiency of various plant foods in the soil. For example, with 
the Caddo fine sandy loam of Camp county the corn possibil- 
ity for active phosphoric acid is 18, for active potash 80, and 
for total nitrogen 23. The soil is probably deficient first in 
phosphoric acid, then in nitrogen, and is much less likely t o  
be deficient in potash. 
The experiments on which this interpretation is based 
are published in Bulletins 126, 145, 151, 178, and 267, and 
the method is described in Bulletin 213. 
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PLANT FOOD REQUIRED BY CROPS 
Table 1. shows the estimated average quantity of plant 
food required by the yields given of certain crops. 
TABLE 1.-ESTIMATED QUANTITY OF PLANT FOOD TAKEN UP BY 
CROPS, I N  POUNDS PER ACRE. 
Nitrogen 
Alfalfa, 4 tons. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Corn,40bushels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cotton, 200 Ibs. l in t . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Oats, 40 bushels.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Onions, 30,000 lbs.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Potatoes, Irish, 100 bushels.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Potatoes, Sweet, 200 bushels. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Rice,12sacks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Sorghum hay ,3 tons  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Sugar cane, 20 tons.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat, 25 bushels.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Potash Phosphoric 
Acid 
--
50 
25 
14 
18 
27 
13 
18 
15 
29 
13 
18 
*Part of this comes from the air. 
POT EXPERIMENTS 
The needs for plant food of a number of the soils dis- 
cussed in this Bulletin were studied by growing the plants in 
pots containing portions of the soils, to which various fomis 
of plant food were added. In making, these experiments, 
5,000 grams of soil were placed in a galvanized iron pot, and 
to one or two pots, a complete fertilizer KPN was added. To 
one or two more pots nitrogen and potash NK were added, 
phosphoric acid being omitted. The difference between this 
pot and the pot with the complete fertilizer shows the need 
of the  soil for phosphoric acid., To one or two more pots, 
phosphoric acid and potash .PK were added, nitrogen being 
omitted. The difference between this pot and that with the 
complete fertilizer shows the need of the soil for nitrogen. 
To a third set of one or two pots, nitrogen and phosphoric 
acid NP were added, potash being omitted. The difference 
between this pot and the pot receiving the complete fertilizer 
shows the effect of potash. The tables show the weights of 
the crops secured with the different additions, and also the 
amounts of phosphoric acid, potash, or nitrogen removed 
from the pot by the plants grown in the experiments. This 
is expressed in bushels of corn to the acre. The soil in pot 
experiments is under favorable conditions, and it is possible 
for the plants to  take up more plant food than would be the 
case under field conditions. It is also possible for a greater 
growth to be produced. There might be a considerable dif- 
ference between the crop receiving complete fertilizer KPN, 
and the crop which had no potash, PN, in the amount of crop 
Soils of Braxos, Camp, Ellis, and Washington Counties 13 
produced, and yet the crop produced without potash might be 
equal to the possibility of production under the climatic con- 
ditions prevailing. Thus the soil would appear deficient in 
the pot experiment, while for all practical purposes it would 
not be deficient. This is the reason why the plant food with- 
drawn is expressed in bushels of corn to the acre. It shows 
lative possibility of the soil to furnish plant food for 
in pot experiments. 
I 
:AGE: COMPOSITION OF THE SOILS OF  COUNTIES 
STUDIED 
as ~ Y P  
pare a 
he average composition of the soils of the various types, 
by counties, is given in Table 2. The upland soils are aver- 
aged separately from the alluvial, or bottom lands, because 
the bottom lands are usually very much richer soils. In these 
averages, types of limited extent are  given the same weight 
es of wide extent, but it did not seem advisable to  pre- 
n average on the basis of the area occupied by each soil. 
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There is a remarkably close agreement between the aver- 
age composition of the upland soils of Washington, Camp, 
and Brazos counties. The soils of Ellis county are much 
richer than the other three counties, and resemble the bottom 
lands of these counties. 
CROP PRODUCTION POWER OF AVERAGE SOIL 
Table 3 contains the number of crops of 40 bushels of 
corn that  the plant food in two million pounds, or an acre to 
the depth of 6 2-3 inches of the average soil, would produce, 
provided all could be extracted by the plants. The total phos- 
phoric acid could produce 40 to  65 crops of 40 bushels of 
corn, acid-soluble potash could produce 60 to  260 crops, and 
the total nitrogen 21 to 51 crops. 
TABLE3. -POUNDS P L A N T  F O O D  T O  T W O  MILLION P O U N D S  AND 
N U M B E R  OF CROPS OF 40 BUSHELS C O R N  IT W O U L D  PRODUCE.  
Brazos County, upland soi ls . .  ...................... 
Camp County, upland soi ls . .  ....................... 
Ellis County, upland so i l s . .  ........................ 
Washington County, upland soils. . . . . . . . . . . . . . . . . . .  
I Pounds Plant Food 1 Number of Crops 
Phos- 
phoric 
Acid 
-. 
660 
780 
2440 
680 
Nitro- 
8en I 
..................... Brazos County, bottom lands. .  1440 1760 9000 58 29 214 
Ellis County, bottom lands. .  ....................... 3100 3760 13000 124 329 
Washington County. bottom l a n d s . .  . . . . . . . . . . . . . . . .  1 1720 1 1920 1 156001 69 1 !; 1,371 
Pot- 
ash 
3400 
1600 
9000 
2600 
Table 4 contains the corn possibility of the average soils 
of these counties. The corn possibliity of the active phos- 
phoric acid varies from 18 to 74 bushels, the active potash 
from 51 to 207, and the total nitrogen from 23 to 43 bushels. 
The wide difference between the upland soils and the bottom 
lands should be noted. These figures show the importance 
of nitrogen and phosphoric acid in the upland soils of Brazos, 
Camp, and Washington counties especially. They emphasize 
the need of proper legume rotation for the purpose of adding 
nitrogen to the soil from the air, and the use of fertilizer car- 
rying phosphoric acid, together with some nitrogen, and in 
some cases potash, for the purpose of producing profitable 
crops. 
Phos- 
phoric 
Acid 
---- 
26 
31 
98 
27 
Nitro- 
gen 
27 
18 
50 
28 
Pot- 
ash 
81 
38 
214 
62 
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T A B L E  4.-CORN POSSIBILITY O F  P L A N T  FOOD-BUSHELS T O  T W O  
MILLION POUNDS SOIL. 
Brazos County, bottom land soils. . . . . . . . . . . . . . . . . . . . . . . . . . .  45 28 
Ellis County,  bottom land soils. . . . . . . . . . . . . . . . . . . . . . .  50 48 
Washington County,  bottom land s o i l s . .  . . . . . . . . . . . .  : : : : : 1 50 1 P* 
-- 
SOILS OF BRAZOS COUNTY 
A 
P 
I 
-- - - - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Brazos County, upland soils. 
Camp County, upland soils . .  . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ellis County,  upland soils.. 
Washington County, upland soils . .  . . . . . . . . . . . . . . . . . . . . . . . . .  
Brazos county is in the east central part of Texas, about, 
150 miles north of the Gulf of Mexico. The elevation ranges 
from about 200 to 400 feet above sea level. It is bounded on 
one side by the Brazos river and on the other side by the Nava- 
sota river, which unite a t  the southern extremity of the coun- 
ty. Extensive fertile bottom lands occur along the rivers and 
streams. About 80 per cent. of the land is upland, and 20 
per cent. bottom land. The county is level or gently rolling. 
The chief crop is cotton, although small amounts of corn, oats, 
hay, peanuts, and vegetables are produced. 
, B~ozos G o u n ~  
Lufkin fine Son$ Loom 
1 
Mi//er C/oy - Phospbr~c Acid 
- Nitroyeen 
-&tosh 
Su.s9wktanna fine Sari+ Loam 
- 
%.or  fink? Son+/ L w m  
4Q 60 /OO 124 
Corn possi61Ffy 
Active 
Phosphoric 
Acid 
18 
30 
35 
35 
F i g u r e  3-Corn possibi l i ty i n  bushe l s  p e r  a c r e  of t h e  a c t i v e  phosphor ic  acid, total 
n i t r o a e n ,  a n d  a c t i v e  p o t a s h  of s o m e  soil  t y p e s  of Brazos  County.  
Total  
Nitrogen 
----- 
28 
19 
43 
2% 
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Table 5 contains the acreage and percentage of the vari- 
ous types of soils which occur in Brazos County. Thirty types 
are mapped, divided into thirteen series. 
The Eufkin fine sandy loam occupies about forty per 
cent. of the county, the Susquehanna fine sandy loam 11 per 
cent. and the Tabor fine sandy loam 8 per cent. These three 
are upland soils. The Miller clay, which is a very productive 
and durable alluvial soil, occupies 7.9 per cent. of the county. 
The average composition of the upland soils and of the bot- 
tom lands is given in Table 2. It is seen from the table that  
the uplands are lower in plant food than the bottom lands as 
is always the case. 
The chemical composition of the various types of soils is 
contained in Table 6. Table 5 contains the interpretation of 
the analyses of the various soil types. 
TABLE 5.-INTERPRETATION O F  ANALYSES. BRAZOS COUNTY. 
Labor-tory 
Number I_ Acid 
--- -- 
Bastrop fine sandy loam-surface.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  good 
.............................. Bastrop fine sandy loam-subsoil.. low 
Bastrop sand- surface. ........................................ fair 
Rastrop sand-subsoil. ......................................... fair 
Rell clay-surface ............................................. good 
Bell cla y-subsoil ............................................. good 
Croc!cett clay- surface. ........................................ good 
Crockett cla y-subsoil ......................................... good 
Crockett clay loam-surface. ................................... good 
Crockett clay loam-subsoil. ................................... good 
.............................. Crockett fine sandy loam-surface.. low 
............................. Crockett fine sandy loam-subsoil.. fair 
Crockett loa m-surface. ....................................... good 
Crockett loam-subsoil.. ....................................... good 
Lufkin clay loam-surface.. .................................... low 
Lufkin clay loam-subsoil.. .................................... low 
Lufkin fine sandy  loam-surface.. ............................... 
Lufkin fine sandy  loam--subsoil.. ............................... 
........................ Lufkin gravely fine sandy loam-surface. 
........................ Lufkin gravely fine sandy loam-subsoil.. 
Miller clay - surface. .......................................... 
Miller clay-subsoil.. .......................................... 
Miller fine sand .-surface. ...................................... 
Miller fine sand subsoil.. ..................................... 
Miller fine sandy loam- surface. .  ............................... 
Miller fine sandy loam--subsoil.. ............................... 
Norfolk fine sand-- surface.. .................................... 
Norfolk fine sand-subsoil.. ..................................... 
Ochlockonee clay-surface.. .................................... 
Ochlockonee clay-subsoil.. .................................... 
Ochlockonee fine sandy l o a m -  surface.. .......................... 
Ochlockonre fine sandy  loam-subsoil.. .......................... 
Ochlockonee silt loam - surface.. ................................ 
Ochlockonee silt loam--subsoil.. ................................ 
Pledger clay- - sur f  ace. ......................................... 
J'ledger c l a y -  subsoil. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
low 
low 
low 
low 
good 
good 
fair 
fair 
good 
good 
low 
low 
good 
good 
good 
fair 
good 
good 
good 
good 
3===!?! 
--- 
good 
good 
good 
fair 
good 
good 
good 
good 
fair 
good 
low 
good 
fair 
fair 
good 
good 
good 
good 
low 
good 
good 
good 
good 
high 
good 
good 
low 
low 
good 
good 
low 
low 
good 
good 
good 
good 
I 
- 
good 
good 
good 
good 
high 
high 
high 
good 
good 
high 
good 
fair 
good 
good 
good 
good 
good 
good 
good 
fair 
hjgh 
111gh 
high 
high 
high 
high 
good 
good 
high 
high 
good 
fair 
good 
good 
high 
high 
-
- 
Acid- 
i ty  
Corn. 
ml 
Activc 
Phos- 
phoric 
Acid 
ossibility two 
ion pounds 
I- 
Per 
Acres cent 
of 
area 
--
960 0 . 3  
. . .  ...&. . .  : i. 
. . . . . . . . . . . . .  
2,624 0 . 7  
. . . . . . . . . . . . .  
1,728 0 . 5  
. . . . . . . . . . . . .  
11,079 3 . 0  
. . . . . . . . . . . . .  
9,3?4 2 . 5  
. . . . . . . . . . . . .  
4,736 1 . 3  
. . . . . . . . . . . . .  
4,992 1 . 3  
. . . . . . . . . . . . .  
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An examination of the analyses shows that  legume rota- 
tion is needed for the purpose of supplying nitrogen and vege- 
table matter, and that  fertilizers containing phosphoric acid 
especially are needed on the upland soils of this county. The 
soils are generally well supplied in potash, but upland soils 
especially need nitrogen and phosphoric acid. Some of the 
bottom lands contain so much nitrogen that they produce an 
excessive growth of stalk, and need phosphoric acid to bal- 
ance the nitrogen, produce a smaller plant and a larger quan- 
tity of fruit. A few of the soils, such as some samples of the 
Lufkin clay loam, Lufkin fine sandy loam, and Susquehanna 
clay, are acid, and the use of lime is advisable upon some of 
them, in connection with a legume rotation. The proper use 
of lime on the heavier upland soils, together with a legume 
rotation, will cause the land to work up better under the plow, 
assume a better tilth, hold moisture better, stand dryaweather 
better, and thereby enable it to produce better crops. 
The greatest need of the upland soils of this county is a 
legume rotation, accompanied by the use of phosphoric acid 
in fertilizers, and in some cases the use of lime. The agricul- 
ture of the county cannot be considered as on a stable basis 
before legume rotations have been adopted. 
TABLE 6.-BRAZOS COUNTY SOILS CHEMICAL COMPOSITION 
-.- 
Sulphur 
Trioxide 
Percent 
Phosphoric Acid 
N O -  
gen 
Percent 
8373 Bastrop fine sandy loam-surface . . 025 2 0 0  032 . 92 10 142.51 . 19 1 . 13 . 15 I 0 1 0 . 2 1  
12653 1 B a s t r o ~  fine sandy loam-surface .. 1: : : : :  :076 1 12:0 1 1065 1 1.06 I :39 1 328.7 6 1  4 1  1 1 70 n 
... . . .... . . . . . . . . .  
AVERAGE .................... 0 1  16.0 . 049 . 99 . 25 235.6 . 40 . 29 . 93 0 0.21 
8374 I Bastrop fine sandy loam-subsoil .......... 1 . 030 1 10.0 1 . 058 1 1.16 1 . 58 1 231.2 1 : 1 : 1 5 1 I 0.14 
12654 Bastrop fine sandy loam-subsoil . . . . . . . . . . .  030 32.0 . 040 1.08 . 28 176.2 . 45 0.05 
Potash 
.. 
Total  I Acid Active 
Percent Soluble Per 
Percent Million 
........... 
AVERAGE . . . . . . . . . . . . . . . . . . . .  
Bastrop sand-surface . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . .  Bastrop sand-surface 
... . .. . . . . 
AVERAGE . . . . . . . . . . . . . . . . . . . . .  035 35.1 . 030 . 64 . 11 127.5 . 28 . 12 . 27 0 0.09 
8384 I Bas t ro i  sand-subsoil . . . . . . . . . . . . . . .  .I 0 3 5  1 53.1 1 . 020 1 : 1 1 88.7 I : 1 : 1 1 1 0.12 126.56 Bastrop sand-subsoil I . . . . . . . . . . . . . . . . .  026 79.0 . 020 12.3.0 0 3  
1.ime 
Acid 
Soluble 
Percent 
AVERAGE . . . . . . . . . . . . . . . . . . .  
Bell clay--surface . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . .  Bell clay-surface 
AVERAGE . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . .  Bell clay-subsoil 
Bell clay-subsoil . . . . . . . . . . . . . . . . . . . . . . .  
AVERAGE . . . . . . . . . . . . . . . . . . .  
Crockett clay-surface . . . . . . . . . . . . . . . . . . .  
Crockett clay-surface . . . . . . . . . . . . . . . . . . .  
AVERAGE . . . . . . . . . . . . . . . . . . .  
Crockett cla y-subsoil . . . . . . . .  '. . . . . . . . . . .  
Crockett clay-subsoil . . . . . . . . . . . . . . . . . . .  
AVERAGE . . . . . . . . . . . . . . . . . .  
Crockett clay loam-surface . . . . . . . . . . . . . .  
Crockett clay loam-surface . . . . . . . . . . . . . .  
Crockett clay loam-surface . . . . . . . . . . . . . .  
AVERAGE . . . . . . . . . . . . . . . . . . .  
Crockett clay loam-.subsoil . . . . . . . . . . . . . .  
Crockett clay loam-subsoil . . . . . . . . . . . . . .  
Magne- 
nla 
Acid 
Soluble 
Percent 
AVERAGE . . . . . . . . . . . . . . . . . . .  036 6 .6  . 086 . 55 . 59 1 1 8 7  1.37 . 45 . 75 - 0.17 
12665 Crockett fine sandy loam-surface 
8335 1 Crockett finesandvloam-surface : : : : : : : I  1::; I : 1 : 1 1 : 1 1 1 1 :E / 1 z'!: 
. ... 
AVERAGE . . . . . . . . . . . . . . . . . . . .  028 11.8  . 071 . 77 . 09 67.6 . 21 . 12 . 30 0 0.13 
. . . . . . . . .  12666 Crockett fine sandy loam-subsoil 
8336 ~Crockettf inesandyloam-subsoil  . . . . . . . . .  I ::if; I ' 1  1 I :!; 1 1 ::: / 1 /a; I : 1 z:?; 
Basicity 
Percent 
AVERAGE ................... 037 8.8 066 66 17 120.6 . 18 17 . 30 0 I 0 : l l  
12667 1 Crockett loam-surface . . . . . . . . . . . . . . . .  1 :(& I 21.0 / :092 I 162 1 113 / 299.3 1 2 4  1 : I R  1 45 1 l lnn n7 
Acidity 
Per 
Million 
.. ... ... I . .. . . . . . . . . . . . . . . .  . . . . 12668 Crockett loam-subsoil 036 21.0 074 76 12 221.2 23 -19 -48 -hV-  1 -07 8343 Lufkin clay loam-surface . . . . . . . . . . . . . .  .I . 019 1 8.7 1 0 7  1 1 1 I 100.0 / : 1 1 . 48 1 230 .- 12677 Lufkin clay loam-surface . . . . . . . . . . . . . . . .  037 81.0  . 077 539.  1.00 , 0 1 1 2  . . 
-
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r 
.. 
8329 
8344 
12678 
8330 
1956 
4229 
14991 
4566 
5937 
60.55 
12470 
18999 
18010 
12673 
4230 
4231 
5938 
€956 
12471 
19000 
18911 
12674 
8387 
8388 
8371 
8379 
12649 
8372 
8380 
126.50 
8369 
8370 
12647 
8359 
8349 
Lufkin clay loam-surface . . . . . . . . . . . . . . . .  
A V E R A G E  . . . . . . . . . . . . . . . . . . . . .  
Lufkin clay loam- subsoil . . . . . . . . . . . . . . . . .  
Lufkin clay loam- subsoil . . . . . . . . . . . . . . . . .  
Lufkin clay loam--subsoil . . . . . . . . . . . . . . . . .  
AVERAGE . . . . . . . . . . . . . . . . . . . .  
Lufkin fine s a n d y  loam-surface . . . . . . . .  
Lufkin fine s a n d y  loam-surface . . . . . . . .  
Lufkin fine s a n d y  loam-surface . . . . . . . .  
Lufkin fine s a n d y  loam-surface . . . . . . . . .  
Lufkin fine s a n d y  loam-surface ....... 
Lufkin fine s a n d y  loam-snrface . . . . . . . .  
Lufkin fine s a n d y  loam-surface . . . . . . . .  
Lufkin fine s a n d y  loam-surface . . . . . . . .  
Lufkin fine s a n d y  loam-surface . . . . . . . .  
Lufkin fine s a n d y  loam-surface . . . . . . . .  
AVERAGE . . . . . . . . . .  .-. . . . . . . . .  
Lufkin fine s a n d y  loam-subsoil . . . . . . . . . .  
Lufkin fine s a n d y  loam-subsoil . . . . . . . . . .  
Lufkin fine s a n d y  loam-subsoil ......... 
Lufkin fine s a n d y  loam-subsoil . . . . . . . . . .  
Lufkin fine s a n d y  loam-subsoil . . . . . . . . . .  
Lufkin fine sandy  loam-subsoil . . . . . . . . . .  
Luf kin fine s a n d y  loam-subsoil . . . . . . . . . .  
Lufkin fine s a n d y  loam-subsoil . . . . . . . . . .  
AVERAGE . . . . . . . . . . . . . . . . . . . .  
Lufkin gravely fine sandy  loam-surface 
Lufkin gravely fine sandy  loam-subsoil . 
M ~ l l e r  clay--surface . . . . . . . . . . . . . . . . . . . . . .  
Miller clay--surface . . . . . . . . . . . . . . . . . . . . . .  
Miller  clay--surface . . . . . . . . . . . . . . . . . . . . . .  
AVERAGE . . . . . . . . . . . . . . . . . . . .  
Miller clay-subsoil . . . . . . . . . . . . . . . . . . .  
Miller  clay-subsoil . . . . . . . . . . . . . . . . . . .  
Miller clay-subsoil . . . . . . . . . . . . . . . . . . .  
AVERAGE .............. : . . . . .  
!Miller fine sand.surface . . . . . . . . . . . . . . . . . .  
,Mi l l e r  fine sand--subsoil . . . . . . . . . . . . . . . . . .  
Miller  fine s a n d y  loam--surface . . . . . . . . . . . .  
Miller  fine s a n d y  loam--surface . . . . . . . . . . . .  
,Miller fine s a n d y  loam--surface . . . . . . . . . . . .  
AVERAGE . . . . . . . . . . . . . . . . . . . .  
Acidity 
Pe r  
Million 
0 
-- 
0 
0 
900 
. 
0 
300 
0 
0 
0 
200 
900 
460 
230 
0 
. 
300 
0 
0 
200 
0 
1100 
0 
0 
. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Phosphoric  
..
T o t a l  
Percent  
.. 
011 
023 
021 
023 
025 
023 
037 
025 
032 
018 
 
027 
037 
038 
032 
012 
029 
023 
025 
026 
050 
033 
010 
011 
025 
. . .  008 
. 01X 
143 
I60 
106 
136 
136 
076 
052 
088 
065 
05% 
072 
062 
10.5 
080 
i 
Sulphur  
Trioxide 
Percent  
. 
.06 
.09 
.20 
0.10 
.20 
.17 
.05 
. . . . . . . .  
. . . . . . . .  
. . . . . . . .  
. . . . . . . .  
-07 
0.08 
0.08 
.04 
.09 
. .07 
. . . . . . . .  
........ 
. . . . . . . .  
.06 
0.14 
. 05 
.05 
.07 
.07 
. 10 
. 13 
.17 
.16 
0.07 
.13 
0.27 
0.18 
0.06 
.17 
0.21 
0.16 
0.05 
0.24 
0.13 
0.14 
7 
Acid 
Active 
Pe r  
Million 
8.7 
32.8 
7.5 
20.6 
14.4 
14.2 
75.3 
54.4 
.
18.8 
34.4 
24.4 
9 .4  
17.0 
18.0 
7 .1  
28.8 
13.2 
7.5 
17.5 
8 .7  
6.9 
9 .0  
10.0 
27.0 
12.5 
7.5 
7.5 
69.4 
203.7 
117.5 
130.2 
101.9 
28.7 
60.0 
63.5 
269.4 
265.0 
231.9 
285.6 
481.9 
333.1 
Basicity 
Percent  
. 33 
59 . 
1.10 
1.29 
. 85 
1.08 
. 15 
. 41 
. 16 
. 80 
. 34 
. 00 
. 40 
. 31  
. 58 
. 35 
. 35 
. 46 
1.12 
. 60 
. 05 
1.10 
1.02 
. 49 
. 57 
. 68 
. 10 
. 90 
10.00 
10.00 
1.24 
7.08 
9.95 
10.00 
1.49 
7.15 
5.02 
-5.70 
. 79 
7.65 
7.90 
5.45 
I 
Nitro-  
gen 
Percent  
. 072 
. 074 
. 060 
. 040 
. 063 
. 054 
. 033 
. 101 
. 044 
. 099 
. 047 
. 047 
. 076 
. 096 
. 054 
. 054 
. 065 
. 073 
. 055 
. 031 
. 040 
. 085 
. 078 
. 047 
. 052 
. 058 
. 036 
. 053 
. 111 
. 111 
. 083 
. 102 
. 095 
. 050 
. 075 
. 073 
. 031 
. 028 
. 047 
. 040 
. OX8 
. 058 
Lime 
Acid 
Soluble 
Percent  
. 29 
38 . 
. 40 
. 60 
. 50 
. 50 
. .  33 
. 43 
. 26 
. 26 
. 12 
. 07 
. 32 
 
.
. 17 
. 24 
. 56 
. 47 
. 35 
. 06 
. . 52  
. 
. 23 
. 37 
. 38 
1 
7.80 
6 . 79 
. 56 
5.05 
6.70 
9 .11 
. 66 
5.49 
2.54 
2.98 
. 29 
4.15 
4 . 85 
3.10 
Magne-  
sla 
Acid 
Soluble 
Percent  
. 15 
29 . 
. 27 
. 47 
. 29 
. 34 
. 06 
. 07 
. 13 
. 18 
. 11 
. 10 
. 28 
- 
. . 
. 14 
. 13 
. 09 
. 28 
. 30 
. 09 
. 44 
... - 
 
. 20 
. 23 
. 29 
. 14 
. 40 
. 36 
0.84 
. 53 
. 55 
. 44 
1.71 
. 90 
. 20 
. 24 
. 26 
. 24 
. 33 
. 2% 
Active 
Pe r  
Million 
.
90.0 
243.0 
105.0 
573.7 
52.5 
243.7 
106.0 
135.0 
.
143.7 
120.0 
113.7 
128.7 
95.0 
117.5 
116.0 
119 .5 . 
68.7 
77.5 
87.5 
88.7 
125.0 
110.0 
50.0 
87.9 
86.9 
.
101.2 
125.0 
368.7 
256.2 
249.7 
325.0 
178 . 7 
230.0 
2Lf4.6 
;,7.5 
241.2 
270.0 
182.5 
341.2 
264.6 
T o t a l  
Percent  
. 72 
. 81 
. 90 
1.06 
. F i  6 
. 84 
1.59 
. 57 
. 58 
. 82 
1.18 
. 76 
1.16 
. 54 
1 . 00 
. 58 
. 88 
. 69 
. 60 
1.05 
. 97 
1.02 
. 80 
. 89 
. 80 
. 85 
. 70 
. 56 
2.05 
1.82 
2.09 
1-99 
2.26 
1.60 
2.36 
2.07 
. 82 
1.27 
1.81 
1.90 
2.00 
1.91 
Potash  
.
Acid 
Soluble 
Percent  
. 06 
. 16 
. 25 
. 25 
. 19 
. 23 
, 07 
. 12 
 
. 11 
. 12 
. 05 
. 20 
 
1 . 00 
. 03 
. 21 
. 13 
. 25 
. 15 
. 04 
. 30 
 
.
. 07 
. 16 
. 08 
. 24 
1.10 
. 86 
. 56 
. 84 
1.34 
. 70 
. 90 
. 98 
. 27 
2.45 
. 27 
. 31 
. 56 
. 38 
.... ... ..-... I -.-.. -, -
T A B L E  6.-BRAZOS C O U N T Y  SOILS  C H E M I C A L  COMPOSITION.--Continued.  
1 I'hosphoric Acid 
( T o t a l  Active . Percent  / Per  
Million 
Potash 
~i t o .  
gen Percent  Soluble 
Percent  . Percent  
. . . . . . . . . . .  Norfolk fine sand-surface 
.- .
12648 
8360 
8350 
8363 
. . . . . . . . . . . . . . . . . . .  AVERAGE 
. . . . . . . . . . . . . . .  Norfolk fine sand-subsoil 
. . . . . . . . . . . . . . .  Norfolk fine sand-subsoil 
.. 
Miller fine s a n d y  loam--subsoil . . . . . . . . . . . .  056 115.6 
. . . . . . . . . .  Miller fine s a n d y  loam-subsoil 071 8.7 
Miller fine s a n d y  loam-subsoil . . . . . . . . .  0 9 4  1 . 98.1 
: 1 )  AVERAGE . . . . . . . . . . . . . . . . . . . .  074 74.1 Norfolk fine sand-surface . . . . . . . . . . . . . .  036 44.4 
AVERAGE . . . . . . . . . . . . . . . . . . .  
.............. Ochlockonee clay-surface 
. . . . . . . . . . . . . . . .  Ochlockonee clay-subsoil 
Ochlockonee fine sandy  loam-surface . . 
Ochlockonee fine sandy  loam-surface . . 
AVERAGE . . . . . . . . . . . . . . . . . . .  
Ochlockonee fine sandv  loam-subsoil . . . . .  
12676 
8331 
8332 
8333 
12645 
8334 
12646 
Ochlockonee fine sand)  loam-subsoil . . . . . . .  028 21.5 
AVERAGE . . . . . . . . . . . . . . . . . . . .  0 3  17.3 
Ochlockonee silt loam-surface . . . . . . . . . . . . .  072 123.8 
Ochlockonee silt loam-subsoil . . . . . . . . . . . . .  047 20.6 
Pledger clay-surface . . . . . . . . . . . . . . . . . . . . .  156 433.1 
Pledger clay-surface . . . . . . . . . . . . . . . . . . . . .  148 364.4 
AVERAGE . . . . . . . . . . . . . . . . . . . . .  152 348.8 
Pledger clay-subsoil . . . . . . . . . . . . . . . . . . . . .  120 206.6 
Pledger clay-subsoil . . . . . . . . . . . . . . . . . . . . .  069 337.5 
AVERAGE . . . . . . . . . . . . . . . . . . . . .  095 272.1 
8389 
8390 
8337 
8391 
8395 
8367 I T a b o r  fine sand; loam--surface ........... 1 . 008 1 11.2 1 . 029 1 . 64 I . 06 
Susquehanna clay-surface . . . . . . . . : . . . . . . .  075 10.0 
Susquehanna clay-subsoil . . . . . . . . . . . . . . . .  067 6.2 
Susquehanna fine sandy  loam-surface . . 014 13.1 
Susquehanna fine s a n d  o m - s u r f a c e  . : : : 1 0 2 1  1 13.1 
. . . . . .  Susauehanna  fine sandv  loam-surface 040 8 . 1  
12071 
8338 
8392 
8396 
12672 
8393 
8394 
8351 
Lime 
Acid 
Act ive Soluble 
Percent  
Million 
. . . . . .  ~ u s i u e h a n n a  fine sandy  loam-surface 119 30.0 
AVERAGE . . . . . . . . . . . . . . . . . . . . .  049 18.3 
Susquehanna fine sandy  loam-subsoil . . . . . .  008 5.0 
Susquehanna fine sandy  loam-subsoil . . . . . .  025 Ti . 6 
. . . . . .  Susquehanna fine sandy  loam-subsoil 024 5.0 
Susquehanna fine sandy  loam-subsoil . . . . . .  033 15.0 
AVERAGE . . . . . . . . . . . . . . . . . . . . .  023 7.7 
Susquehanna grvly . fine s d y  . loam-surface . 005 13.1 
Susquehanna g rv ly  . fine sdy  . loam-subsoil . 030 6. 2 
. . . . . . . . . . . .  T a b o r  fine sandv  loam-surface 014 8 .1  
Magne- 
sia Basicity Acidity Sulphur  
Acid 1 Percent  1 Per  Tr iox ide  
Soluble Million Percent  
Percent  
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POT EXPERIMENTS ON SOILS OF BRAZOS COUNTY 
A large number of pot experiments have been made on 
the soils of Brazos County, and the results of these are given 
in Table 7. These results are averages of two crops, in most 
cases. The weights of the ckops are given in the first two 
columns. The plant food withdrawn in the pot experiment, 
expressed in bushels of corn to the acre, is given in the nex* 
three columns. The last three columns contain the corn pos- 
sibility of the soils based upon the chemical analyses, for the 
purpose of comparison with the pot experiments. The results 
. are not always the same, as could be expected, but the agree- 
ment is usually good. 
T A B L E  7.-POT EXPERIMENTS-.BRAZOS COUNTY 
W E I G H T  CROPS I N  GRAMS 
CORN PC 
P LA 
WIT1 
ISIBIIJTY O F  
JT FOOD 
DRAWN 
Co m- No 
Phosphoric N o  
lFc%kerl -- Acid 1 Nitrogen No Potash Phosphoric Acid Nitrogen /potash 
Bastrop fine sandy loam-surface corn 1919. 41.5 29.3 
Bastrop fine sandy loam-surface sorghum 1919.. 33.6 29.6 
AVERAGE..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Bastrop fine sandy loam-subsoil corn 1919.. . . . . . . . . . . . . . . . . . . . . . . . . . .  32.6 9.7 
. . . . . . . . . . . . . . . . . . . . . . .  Bastrop fine sandy loam-subsoil sorghum 1919. 33.2 25.2 
AVERAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 - 1  32.9 17.5 
Bastrop sand-surface corn 1919.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41.1 30.6 
Bastrop sand-surface sorghum 1919 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.5 1s. 9 
V E R G E . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 33.8 1 24.8 
Bastrop sand-subsoil corn 1919. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46.1 44.3 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Bastrop sand-subsoil sorghum 1919.. 33.8 33.3 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AVERAGE 1-1 40.0 38.8 
Bell clay-surface corn 1919 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35.2 30.8 
Bell clay-surface sorghum 1919. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.5 34.8 
AVERAGE..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .~  34.8 1 32.8 
Bell clay-subsoil corn 1919. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.9 21.6 
Bell clay-subsoil sorghum 1919.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37.3 33.4 
AVERAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-1 36.1 27.5 
Crockett clay-surface corn 1919 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.8 13.7 
Crockett clay-surface sorghdm 1919 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
AVERAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
12664 
12664 
Crockett clay-subsoil corn 1919. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.9 4.7 - - 
Crockett clay-subsoil sorghum 1919. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.0 18.7 - - 
-  
- AVERAGE..  . . . . . . . . . . . . . . . . . . . .  :. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23.5 1 1 1 7  I - 1 - 
- 
T A B L E  7.-POT EXPERIMENTS-RRAZOS COUNTY-Continued. 
-- - -- - 
-- ------- 
---- 
G - c r o c k e t t  fine sandy  loam-surface corn 1919.. . . . . . . . . . . . . . . . . . . . . . . . . .  
Co m- 
12665 
12666 
12666 
12667 
12667 
12668 
12668 
12677 
12677 
12678 
12678 
1956 
1956 
1936 
1956 
5937 
5937 
- 
plete 
Fertilizer 
49 8 
31.7 
-- 
40.8 
40.9 
30.8 
35.9 
38.3 
27.4 
32.9 
44.2 
38.9 
-- 
41.6 
36.1 
32.7 
31.4 
24.6 
45.6 
35.1 
28.2 
16.9 
21.8 
21.8 
22.2 
48.7 
42.2 
C O R N  P O S S I B I L I T Y  O F  
Crocket t  f ine sandy  loam-surface sorghum 1919.. . . . . . . . . . . . . . . . . . . . . .  
AVERAGE. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Crocket t  fine s a n d y  loam-subsoil corn 1919.. . . . . . . . . . . . . . . . . . . . . . . . . .  
Crocket t  fine s a n d y  loam-subsoil sorghum 1919. . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AVERAGE 
Crocket t  fine s a n d y  loam-surface corn 1919.. . . . . . . . . . . . . . . . . . . . . . . . . .  
Crocket t  fine s a n d y  loam-surface sorghum 1919.. . . . . . . . . . . . . . . . . . . . . .  
AVERAGE. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Crocket t  fine sandy  loam-subsoil corn 1919.. . . . . . . . . . . . . . . . . . . . . . . . . .  
Crocket t  fine s a n d y  loam-subsoil sorghum 1919.. . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AVERAGE 
Lufkin clay loam-surface corn 1919.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lufkin clay loam-surface sorghum 1910. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
AVERAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lufkin clay loam-subsoil corn 1919.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lufkin clay loam-subsoil sorghum 1919. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AVERAGE 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Lufkin fine sandy  loam-surface corn 1921. 
. . . . . . . . . . . . . . . . . . . . . . .  Lufkin fine s a n d y  loam-surface sorghum 1921.. 
Lufkin fine s a n d y  loam-surface corn 1911.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lufkin fine s a n d y  loam-surface sorghum 1912.. . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AVERACE 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Lufkin fine s a n d y  loam-surface corn 1914.. 
. . . . . . . . . . . . . . . . . . . . . . . .  Lufkin fine s a n d y  loam-surface sorghum 1914. 
W E I G H T  C R O P S  
N o  
P L A N T  I N  G R A M S  
--- 
Phosphoric 
Acid 
17.8 
20.8 
19.3 
5 .1  
15.8 
10.5 
14.3 
25.4 
. 19.9 
9 . 8  
22 4 
16.1 ' 
25.2 
25.7 
----- 
25.5 
11.1 
25.3 
------ 
18.2 
19.2 
15.0 -
- 
17.1 
- 
- 
Potash 
- 
- 
- 
- 
- 
- 
- 
- 
- 
390 
82 
- 
236 
617 
392 
505 
423 
357 
-- 
390 
- 
- 
- 
- 
-- 
- 
F O O D  
W I T H D R A W N  
-- 
Phosphoric  
Acid 
21 
27 
24 
6 
21 
14 
16 
36 
26 
13 
26 
-- 
19 
32 
25 
28 
18 
24 
2 1 
- 
- 
- 
- 
- 
- 
- 1 , :: I E , 
Nitrogen 
-- 
26 
12 
-- 
19 
26 
8 
-- 
17 
38 
31 
-- 
35 
38 
12 
P 
25 
39 
23 
-- 
31 
14 
7 
-- 
11 
- 
- 
- 
P 
- 
No 
Nitrogen 
17.7 
7 .0  
- 
1'2.4 
15.2 
3 .9  
P 
9 .6  
2.5.8 
13.5 
P 
19.7 
22.5 
6 .2  
-- 
14.4 
18.6 
7 .4  
13.0 
8.6 
3 .3  
6 .0  
14.6 
2.8 - 
- 
-  
8 .7  
31.0 
6 .7  
N o  
Potash 
- 
- 
-- 
- 
- 
- 
-- 
- 
- 
- 
-- 
- 
46.5 
27.1 
-- 
36.7 
29.0 
32.6 
30.8 
22.1 
34.3 
28.2 
- 
- 
4.0 
15.3 
9 .7  
- 
- 
TABLE 7.-POT EXPERIMENTS-BRAZOS COUNTY-Continued, 
Corn- No 
Phosphoric Phosphoric Nitrogen Potash 
e Acid I Nic:gen l ~ ~ ~ s h l  Acid I 1 
W E I G H T  CROPS I N  GRAMS 1 .  
Lufkin fine sandy loam-surface corn 1915.. ... : . . . . . . . . . . . . . . . . . . . . . . .  43.1 - 10.0 - - 14 - 
Lufkin fine sandy loam-surface sorghum 1915.. . . . . . . . . . . . . . . . . . . . . . . .  22.2 - 5 .9  - 
-- --- 
AVERAGE..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 9  I - I 13.4 I I I I 1 :: 1 - 
CORN POSSIBILITY O F  
P L A N T  FOOD 
WITH,DRAWN , 
Lufkin fine sandy loam-subsoil corn 1914.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.6 8.8 L - - - 12 
Lufkin fine sandy loam-subsoil sorghum 1914. . . . . . . . . . . . . . . . . . . . . . . . .  7.4 6.2 - - - - 
-  -  
AVERAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 8 .5  I 7 .5  I - - 1  1 - I -  
Lufkin fine sandy loam-surface corn 1919.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  42.5 14.2 - - 30 
Lufkin fine sandy loam-surface sorghum 1919.. . . . . . . . . . . . . . . . . . . . . . . .  20.6 
---- 
AVERAGE..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.6 I I :  I I I I 1 1: 
Lufkin fine sandy loam--subsoil corn 1919.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.3 0 . 8  3 
Lufkin fine sandy loam-subsoil sorghum 1919.. . . . . . . . . . . . . . . . . . . . . . . .  39.3 7 . 8  11 
AVERAGE..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lufkin fine sandv loam--surface corn 1921 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lufkin fine sandy loam-surface sorghum 1921.. . . . . . . . . . . . . . . . . . . . . . . .  
AVERAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lufkin fine sandy loam-subsoil corn 1921.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lufkin fine sandy loam- subsoil sorghum 1921.. . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AVERAGE. 
Lufkin fine sandy loam-surface corn 1921.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . .  Lufkin fine sandy loam-surface sorghum 1921.. 
AVERAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  38.9 30.2 11.8 - - - - 
Lufkin fine sandy loam--subsoil corn 1921.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  36.2 6 .2  6 .5  - - - - 
Lufkin fine sandy loam-subsoil sorghum 1921.. . . . . . . . . . . . . . . . . . . . . . . .  42.0 11.5 4.4 - 
--
AVERAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 9 . 1  I 8 .9  1 5 . 5  ) I  I I I I 1 - 
- -- - 
T,ABLE 7.-POT EXPERIMENTS-BRAZOS COUNTY-Continued. 
12673 
12673 
12674 
12674 
12649 
12649 
12649 
12049 
12650 
12650 
12650 
12650 
12647 
12647 
12647 
12647 
12648 
12648 
12648 
12648 
t 
Lufkin fine sandy loam-surface corn 1919.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lufkin fine sandy loam-surface sorghum 1919.. . . . . . . . . . . . . . . . . . . . . . . . . .  
AVERAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lufkin fine sandy loam-subsoil corn 1919 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lufkin fine sandy loam-subsoil sorghum 1919.. . . . . . . . . . . . . . . . . . . . . . . . . .  
AVERAGE..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Miller clay-.surface corn 1917. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Miller clay-surface sorghum 1917.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Miller clay-surface corn 1918.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Miller clay-surface sorghum 1918.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
AVERAGE.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Miller clay-subsoil corn 1917. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Miller clay-subsoil sorghum 1917 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Miller clay-subsoil corn 1918.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Miller clay-subsoil sorghum 1918.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
AVERAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Miller sandy loam-surface corn 1917 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Miller fine sandy loam-surface sorghum 1917. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Miller fine sandy loam-surface corn 1918.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Miller fine sandy loam-surface sorghum 1918. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
AVERAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Miller fine sandy loam-subsoil corn 1917. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Miller fine sandy loam-subsoil sorghum 1917. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Miller fine sandy loam-subsoil corn 1918. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Miller fine sandy loam-subsoil sorghum 1918. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AVERAGE 
Com- 
plete 
Fertilizer 
39.1 
36.5 
37.4 
38.9 
30.6 
34.8 
35.0 
22.8 
36.9 
29.5 
31.1 
27.5 
21.3 
46.1 
32.7 
31.9 
31.9 
20.8 
38.4 
24.9 
29.0 
28.2 
24.8 
41.8 
24.3 
29.8 
C O R N  POSSIBILITY O F  
P L A N T  
Phosphoric 
Acid 
29 
26 
27 
11 
25 
, 18 
62 
54 
59 
15 
47 
16 
21 
32 
18 
22 
62 
33 
46 
23 
41 
35 
38 
36 
21 
32 
No 
Potash 
-- 
- 
- 
- 
36.7 
18.6 
27.7 
39.5 
18.3 
36.3 
23.0 
29.3 
28.7 
18.4 
40.8 
21.9 
27.5 
32.7 
20.3 
36.9 
22.3 
28.1 
28.4 
21.8 
32.2 
21.8 
26.1 
W E I G H T  CROPS 
No 
Phosphoric 
Acid 
20.3 
25.7 
23.0 
7 .8  
23.2 
15.5 
31.9 
22.0 
40.6 
17.8 
28.1 
8 .1  
15.2 
34.8 
19.7 
19.5 
26.6 
19.3 
36.9 
25.0 
27.0 
17.6 
20.9 
31.8 
23.8 
23.5 
I N  GRAMS 
-- 
No 
Nitrogen 
-
29.6 
12.9 
-- 
21.3 
28.3 
10.1 
-- 
19.2 
22.3 
9 . 5  
8 .8  
, 16.1 
-- 
14.2 
9 .6  
3.4 
5 .1  
2.9 
-- 
5.3 
9 . 5  
10.2 
6.7 
8 .5  
-- 
8.7 
6 .3  
5.2 
2.8 
4.5 
-- 
4.7 
- 
FOOD 
W I T H D R A W N  -- 
Nitrogen 
-- 
46 
27 
-- 
36 
53 
22 
-- 
38 
5 1 
12 
12 
27 
-- 
26 
3; 
8 
6 
-- 
13 
11 
14 
9 
11 
-- 
11 
13 
8 
7 
8 
- 
9 
Potash 
- 
- 
- 
58 
- 36 
47 
372 
125 
242 
130 
217 
320 
88 
166 
111 
171 
313 
132 
124 
82 
163 
245 
115 
93 
89 
138 
d 

TABLE 7.-POT EXPERIMENTS-BRAZOS COUNTY.-Continued. 
4 I 
12643 Trinity clay-surface corn 1917. ., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
12643 rr ini ty clay-surface sorghum 1917 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
12643 Trinity clay-surface corn 1918. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
12643 Trinity clay-surface sorghum 1918. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
12644 Trinity clay-surface corn 1917. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
12644 Trinity clay-surface sorghum 1917. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
12644 Trinity clay-surface corn 1918. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
12644 Trinity clay-surface sorghum 1918. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
12641 Trinity fine sandy loam-surface corn 1917. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
12641 rr ini ty fine sandy loam-surface sorghum 1917. .......................... 
12641 Trinity fine sandy loam-surface corn 1918. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
12641 Trinity fine sandy loam-surface sorghum 1918. . . . . . . . . . . . . . . . . . . . . . . . . . .  
12642 Trinity fine sandy loam-subsoil corn 1917..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
12642 Trinity fine sandy loam-subsoil sorghum 1917. . . . . . . . . . . . . . . . . . . . . . . . . . .  
12642 Trinity fine sandy loam-subsoil corn 1918..  ............................. 
12642 Trinity fine sandy loam-subsoil sorghum 1918 ........................... 
12639 Wilson clay-surface corn 1917 ..................................... 
12639 Wilson clay-surface sorghum 1917 .................................... 
12639 Wilson clay-surface corn 1918 ..................................... 
12639 Wilson clay-surface sorghum 1918 ..................................... I 
12640 Wilson clay-subsoil corn 1917 ....................................... 
12640 Wilson clay-subsoil sorghum 1917. .................................... I 
Corn- No 
Phosphoric 
e Acid 1 Ni,"r"o"gen /P2:sh 
W E I G H T  CROPS I N  GRAMS 
Phosphoric Acid I Nitrogen IPorash 
CORN POSSIBILITY OF 
P L A N T  FOOD 
W I T H D R A W N  
T A B L E  7.-POT EXPERIMENTS-BRAZOS COUNTY.-Concluded. 
CORN POSSIBILITY OF 
W E I G H T  CROPS I N  GRAMS P L A N T  FOOD 
W I T H D R A W N  
Wilson clay-subsoil corn 1918. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wilson clay-subsoil sorghum 1918. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Com- 
plete  
Fertilizer 
40.5 
33.4 
Wilson clay loam-surface corn 1919 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wilson clay loam-surface sorghum 1919.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . I  2;: 
Wilson clay loam-subsoil corn 1919 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wilson clay loam-suhsoil sorghum 1919. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wilson fine sandy  loam-subsoil corn 1913 . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wilson fine s a n d y  loam-subsoil sorghum 1913 . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wilson fine s a n d y  loam-subsoil corn 1914 . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .  Wilson fine sandy  loam-subsoil sorghum 1914 
Wilson fine sandy  loanl-surface corn 1919. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wilson fine sandy  loam-surface sorghum 1919 . . . . . . . . . . . . . . . . . . . . . . . .  
Wilson fine sandy  loam-subsoil cdrn 1919 . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.1 
Wilson fine sandy  loam-subsoil sorghum 1919 . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.7 
AVERAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23.9 I- 
Yahola silt loam-surface corn 1919. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Yahola silt loam-surface sorghum 1919 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
AVERAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
34.8 
41.3 
38.1 
12652 
12652 
No 
Phosphoric  
Acid 
--
28.6 
20.4 
16.8 
35.9 
29.5  
32.7  
17.0 
44.2 
30.6 
- 
- 
- 
- 
- 
16.4 
12.8 
14.6 
9 . 7  
9 . 3  
9 . 5  
27.1 
35.2 
31.2 
10.8 
18 .1  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yahola silt loam-subsoil corn 1919 27.4 
Yahola silt loam-subsoil sorghum 1919 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.4 
AVERAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.4 
- I- 
. N o  
Nitrogen 
3 . 8  
7 . 8  
7 .6  
32.3 
12.9 
22.6 
22.5 
9 .7  
P 
16.1 
34.5 
8 . 5  
13.0 
6 . 2  
-- 
15.6 
36,O 
7 .5  
----- 
21.8 
16.2 
4.,i 
10.4 
24.7 
11.2 
18.0 
14.5 
4 .9  
N o  
Potash 
-
36.3  
27.3 
28.6 
22.5 
36.9 
--------- 
29.7 
26.7 
40.0 
-- 
37.9 
- 
- 
- 
- 
- 
42.4 
21.2 
31.8 
- 
- 
- 
26.6 
42.0 
34.3 
18 .1  
25.1 
Phosphoric  
Acid 
----- 
30 
18 
---------- 
20 
34 
38 
36 
22 
42 
--
32 
- 
- 
- 
- 
26 ' 
17 
21 
, 14 
13 
------ 
14 
40 
53 
46 
14 
27 
Nitrogen 
6 
9 
11 
70 
32 
5 1 
50. 
82 
-- 
66 
70 
17 
19 
13 
-- 
30 
116 
18 
-- 
67 
31 
- 11 
2 1 
- 
19 l
25 
12 
Potash 
-- 
131 
76 
141 
317 
307 
312 
240 
184 
- 
212 
- 
- 
- 
- 
- 
123 
32 
77 
- 
- 
- 
466 
329 
393 
306 
229 
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The pot experiments on the soils of Brazos County con- 
firm what has been said previously; namely, that  soils of this 
county need a legume rotation to supply nitrogen and vege- 
table matter, and fertilizer to supply phosphoric acid, and, in 
some cases, need lime. The bottom lands are rich, and many 
do not need fertilizers, excepting where they produce too 
large a growth of stalk, and need phosphoric acid to balance 
the excess of nitrogen. But some bottom lands have been in 
cultivation a long time and now need plant food. 
DESCRIPTION OF SOIL TYPES OF BRAZOS COUNTY 
Bastrop fine sandy loam consists of a light-brown loamy 
fine sand, underlain a t  a depth of about 15  to 20 inches by a 
reddish-brown fine sandy loam, which, in turn, grades into 
a dull brownish-red or chocolate-red fine sandy clay. The 
subsoil is rather compact, but is less stiff and plastic than that  
of the Susquehanna soils, which in places it closely resembles. 
This type is slightly higher than the Bell clay, with which 
it is associated, and is better drained. It is easily cultivated, 
and with the addition of small quantities of commercial fer- 
tilizer or the use of manure produces good yields of cotton 
and corn; although it is less durable and productive than the 
associated black soils. The soil is adapted to melons and 
early truck crops, but irrigation probably is necessary for suc- 
cess with such crops. Practically all of the type is under cul- 
tivation. 
This type needs nitrogen, phosphoric acid, and legume 
rotation. 
Bastrop sand occupies hummocks or low ridges about 10 
to 15 feet above the clay depressions on the terraces. The 
soil is a loose, friable, loamy sand, grayish or light-brown in 
color, becoming reddish-brown with depth. 
The type is utilized principally for cotton and corn, but 
under present methods of cultivation the yields are low. Pea- 
nuts and sweet potatoes should do well on this type. 
The soil needs nitrogen especially. For sweet potatoes it 
is likely to need phosphoric acid, nitrogen, and potash. A 
legume rotation is needed. 
Bell clay-The surface soil of the Bell clay is a black, 
sticky, tenacious clay. At about 12 to 18 inches the material 
becomes a very dark gray or bluish-black, highly plastic, im- 
pervious clay, which in places changes to dark drab in color 
a t  about 3 feet. 
This type occupies a large part of the level terrace lying 
west, south, and southeast of Riverside. The land is for the 
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most part  level, although the drainage is fair. The type is 
mainly prairie. 
The soil is sticky and tenacious when wet and unless very 
carefully handled tends to bake and become extremely hard 
upon drying. Large cracks appear during the dry weathc 
the summer. It is, however, a strong, durable soil, and in 
orable years, produces one-half bale of cotton and 20 t 
bushels of corn per acre. Green manures are beneficia 
improving the tilth. 
The soil is well supplied with plant food. It will F 
ably need a legume rotation first. 
Crockett clay generally consists of about 6 to 12 inc. 
of a very compact, tough, black clay underlain by dark 3; 
lowish brown, stiff, clay grading into greenish-yellow cl 
Rounded quartz and flint gravel, up to 3 to 4 inches in diar 
ter, occur in places. The soil occurs on the steeper slopes a 
more eroded hills and is closely associated with clay loam. 
This soil is intractable and difficult to plow to a depth 
more than 3 to 4 inches, but is strong and durable and gil 
good yields of both corn and cotton without the aid of co 
mercial fertilizers. 
nes 
rel- 
ay. 
ne- 
The samples examined are low in active phosphoric ac 
and the pot experiments also show that  phosphoric acid 
needed. Vegetable matter and rotation on these lands w 
probably improve the tilth. 
Crockett clay loam-This consists of about 5 to 12 in 
of a dark brown to black loam, overlying stiff, reddish-br 
or mottled brownish and red clay, which grades into ye: 
or greenish-yellow clay a t  depths of about 30 inches to 3 j 
u A.J 
oul d 
ches 
It is confined to the northern and northwestern part 
the county. The principal development is a narrow strip or 
fourth to one mile wide lying along the San Antonio road a 
extending nearly across the county along the northern bot 
dary. 
Most of the land is gently rolling, well drained prairie. 
This type is largely under cultivation, although a small per- 
centage is utilized for pastures and for the production of 
prairie hay. The Crockett loam is rather compact and stiff, 
and heavy implements and teams are necessary for the deep 
breaking of the  land, but by judicious cultivation a good tilth 
can be maintained. The soil is strong and durable and more 
productive than the gray sandy types of the upland. 
Cotton and corn are the principal crops. Yields of one- 
half bale of cotton and 30 bushels of corn are frequently ob- 
tained. 
The samples examined are low in active phosphoric acid, 
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and it is probable that  the use of acid phosphate as a fertilizer 
would be of advantage. Some samples are acid, and adcii- 
tions of lime would probably improve the tilth, and better en- 
able the soil to grow legumes. Vegetable matter would also 
improve the tilth. 
Crockett fine sandy loam-This consists of about 12 to 
18 inches of black to grayish-brown fine sandy loam, under- 
lain to a depth of about 3 feet by a yellowish-brown or green- 
ish-yellow, stiff, plastic, clay, mottled or streaked with dull 
red. The subsoil and substratum have a structure favorable 
for the retention of moisture. 
The principal bodies of this soil occur in a belt one to 
three miles wide lying east of the San Antonio road and ex- 
tending almost entirely across the county from the Brazos to 
the Navasota river bottoms. The land is gently rolling and 
fairly well drained. The lager part of this type was origin- 
ally forested. 
Probably 70 per cent of the total area of the type is un- 
der cultivation. The land can be plowed deeply without dif- 
ficulty. Cotton and corn are the only crops grown to any ex- 
tent. The yields are on the average slightly less than on the 
clay loam type, although some of the farmers are of the opin- 
ion that corn gives better r e ~ u l t s  on the fine sandy loam in dry 
years. 
The samples examined are low in phosphoric acid. A 
legume rotation is needed. 
Crockett loam-This consists for the most part of dark- 
brown to black, moderately friable fine loam or silty loam, 
underlain a t  about 6 to 12 inches by dull brownish-yellow or  
brownish, silty clay loam, or clay, mottled with red. This 
passes into a yellowish clay of a stiff plastic nature, having 
much the same structural character as that  of the other soils 
of the series. 
This type occurs principally on Payne's Prairie, near 
Edge, while other areas of considerable size appear on the 
prairie 5 to 6 miles north of Bryan. 
All the land is gently rolling, well-drained prairie, suit- 
able for both cotton and corn. The soil is more friable than 
the clay loam and easier to cultivate. The average yield of 
cotton probably is a little over one-third bale, and of corn 
about 20 bushels per acre. 
It is probable that  larger yields of both corn and cotton 
would be secured through the use of acid phosphate to sup- 
ply phosphoric acid and legume rotation to supply nitrogen 
and vegetable matter. 
Lufkin clay loam-This consists generally of a thin cov- 
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ering of a grayish-brown fine sandy loam with an underlying 
stiff or  tough, compact, drab clay, slightly mottled with du11 
yellow or brown. The friable surface material is only about 
2 to 5 inches deep, and the heavy, stiff clay is turned up in 
plowing, the resulting soil having the texture of a clay loam. 
The Lufkin clay loam occupies the higher ridges or 
stream divides and well-drained slopes along creeks. It oc- 
curs in association with other Lufkin soils, in widely separated 
areas, of about 10 to 200 or 300 acres, in the vicinity of Bryan, 
Kurten, Steep Hollow, and Wellborn. 
A part of the Lufkin clay loam is under cultivation and 
is used for growing cotton and corn. In years of well-dis- 
tributed rainfall good yields are obtained, but the average 
yields under present methods of cultivation are somewhat 
lower than those of typical Lufkin fine sandy loam. 
The average corn possibility of the phosphoric acid and 
nitrogen are 24 bushels to the acre. The soil needs legume 
rotation, and possibly acid phosphate. One sample is acid, 
and lime in connection with a legume rotation would improve 
the physical character of the soil. 
Lufkin fine sa~tdy loam-This is the most widely distrib- 
uted type of the series. The soil generally consists of about 
10 to 20 inches of a grayish to grayish-brown, rather compact 
fine sandy loam underlain by drab clay faintly mottled with 
yellow. The clay subsoil is highly plastic and impervious. 
The Lufkin fine sandy loam is widely distributed through- 
out the county and embraces a larger total area than any df 
the other soils. The largest and most nearly uniform areas 
occur in the central part  of the county from Bryan south- 
ward to Millican. The State Experiment Station farm is lo- 
cated principally upon this type. 
The topography is very gently rolling to nearly level or  
flat. Much of the land has fair drainage, but there is a cor- 
siderable part  in which the drainage is poor and the land wet 
and rather cold in the spring, although none of it is in a swarrt- 
py condition. On level land the soil becomes very soggy after 
rains, on account of the impervious nature of the .subsoi!, 
which prevents the downward percolation of the water. 
Most of the land is easily cultivated. The soil is not 
greatly injured if plowed when wet and can be cultivated 
much sooner after heavy rains than the clay or clay loaru 
soils of the upland. Practically the whole type is arable, al- 
though only about one-half of it is now improved land. 
The principal crops grown are cotton and corn. The 
average yields for the type as a whole are probably a little 
less than one-third bale of cotton or 15 bushels of corn per 
acre. Oats are grown, but the yields are low. Sorghum for 
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forage gives fair results. Fruit trees are generally short- 
lived, the stiff impervious nature of the subsoil being appar- 
ently unfavorable for the growth of the trees, while their 
vitality is frequently lowered by severe droughts. 
The corn possibility 'of the active phosphoric acid is 18 
bushels and for the nitrogen, 23 bushels. Some samples of 
this type are acid. Lime in connection with legume rotation 
would improve the physical character of the soil. Legume 
rotation on the State Experiment farm has considerably in- 
creased the yields, .especially of corn. Legume rotation is the 
first need of this soil. 
Lzcfkin gravelly fine sandy loam-The surface material 
is a grayish-brown or grayish, loamy fine sand, about 6 to 20 
inches deep, containing sufficient grave1 to impart a friable, 
open structure. The subsoil is a drab, sticky, plastic clay, 
generally showing some yellowish and in places reddish mot- 
tling directly beneath the sandy surface material. 
The acreage of this gravelly soil is small, and it is not 
widely distributed. It occurs on high ridges or knolls and 
well-drained slopes. The gravelly fine sandy loam is more 
droughty than the fine sandy loam, and has a somewhat lower 
agricultural value. Cotton and corn are practically the only 
crops grown. 
The soil is low in nitrogen and phosphoric acid. It needs 
a legume rotation, phosphoric acid, nitrogen, and vegetablr: 
matter. 
Miller clay-This i s  the most important type of the Mil- 
ler series both in extent and in agricultural value. The sur- 
face soil is generally a chocolate-red silty clay becoming red- 
der in color a t  about 12 to 15 inches. 
The subsoil is a fine-grained, compact, plastic clay, whidh 
in many places extends with little or no change in color or 
texture to a depth of 12 to 15 feet, and in several places the 
whole mass of the alluvial deposit, 35 to  40 feet in thickness, 
is composed of dark chocolate red clay apparently not dif- 
ferent from that  of the surface 3 feet. 
This is the Brazos bottom land. All of the type may bz 
cultivated. Much of it is sufficiently well drained naturally, 
and the remainder can be artificially drained a t  no great ex- 
pense. A11 of the land was originally forested, but probably 
90 per cent. of it has been cleared. 
The soil is sticky and tenacious when wet and rather dif- 
ficult to cultivate. However, it assumes a crumbly structure 
upon drying, and owing to this characteristic is commonly re- 
ferred to as  "buckshot land." The texture and structure, 
with proper cultivation, are favorable to the retention of 
moisture. 
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The Miller clay produces higher average yields of cotton 
and corn than any of the other soil types of the county. On 
many farms the better drained land produces average yields 
of three-fourths bale of cotton per acre and 40 bushels of 
corn. Exceptional yields of 1 bale of cotton and 60 bushels 
' 
of corn per acre occasionally are obtained. Alfalfa is grown 
in small fields and gives fair results. Sorghum and oats for 
forage are grown in small patches. 
The soil is well supplied with plant food. 
Miller fine sand--This type is of small extent and of 
small agricultural value in this county. I t  occurs on the im- 
mediate banks and within the narrow bends or loops of the 
river. The material consists of a grayish-brown or light red- 
dish-brown, loose, friable fine sand, changing but little in 
color and texture with depth, the lower soil material possibly 
containing a little more silt and clay, which gives it a slightly 
loamy feel. 
The soil is not naturally well adapted to corn and cotton. 
Some of i t  possibly could be utilized for truck crops. Roy- 
muda grass prevents the shifting of the soil and affords 
pasturage on land otherwise poorly suited to cotton or 
era1 farming. 
A 2 - A  
gooci 
gen- 
The sample examined is high in phosphoric acid but lovT 
in nitrogen and potash. This sample is unusual in character, 
and other samples should be examined. 
Miller fine sandy loam-This is a light brown to reddish- 
brown, rather loose fine sandy loam, underlain by chocolate- 
red or salmon-red clay. This type is a rather variable bot- 
tom land. A considerable part  is forested. 
The soil is much more friable and pervious than the clay 
type, and is more easily cultivated, except where the surface 
is uneven and hummocky. The average crop yields, how- 
ever, are lower than on the clay. The yield of cotton is about 
one-third bale per acre. Corn gives good results in season3 
of well distributed rainfall, but is more subject to injury by 
drought than on the heavier types. Sorghum and oats can 
be grown successfully. Johnson grass does well. The soli 
is suited to melons and truck crops. 
This soil is not high in nitrogen. A legume rotation is 
needed. Fertilizers containing phosphoric acid and nitrogen 
should give good results on truck crops. 
Norfolk fine sand-This consists of a grayish to grayish- 
brown loose fine sand, varying but little in texture and struc- 
ture within the .3-foot section. The depth to which the sarrd 
contains any appreciable quantity of organic matter is about 
10 inches ; below this the material is somewhat lighter in color. 
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The Norfolk fine sand occurs in small areas on the up- - 
lands, generally on the tops of hills or on stream divides. 
Most of the land is well drained. The separate areas -do not 
exceed 300 to 400 acres in extent. The land is forested in 
post oak, with some blackjack, hickory, and elm. 
The average yields of cotton and corn under present 
methods of cultivation are low, not more than one-fourth bale 
of cotton and 12 to 15 bushels of corn per acre being produced. 
Legume rotations and fertilizers containing phosphoric 
acid and nitrogen are needed. 
Ochloekonee clay-This is a dark brown to black, plastic 
or heavy plastic silty clay loam about 4 to 10 inches in depth, 
underlain by dark-drab to grayish, plastic, impervious clay. 
The principal occurrence of the Ochlockonee clay is 
along the lower courses of Cedar and Wickson Creeks, where 
in places the bottoms are one-half to three-fourths mile wide. 
The land lies 8 to 12 feet above the normal water level, but 
is subject to frequent overflows and is rather poorly drained, 
and for these reasons only a small part of the type has been 
placed under cultivation. The type is forested. 
The soil is sticky and tenacious when wet and very hard 
and difficult to break when dry. It is, however, a strolig 
durable soil and produces good yields of corn and cotton 
when weather conditions are favorable for properly prepar- 
ing the land. 
It is well supplied with plant food. 
Ochlockonee fine sandy loam--This generally consists of 
a light-brown loamy fine sand, 10 to 30 inches in depth, un- 
derlain by grayish or grayish-brown, sticky, fine sandy loam 
to fine sandy clay. The alluvial soils along the creeks are 
variable in texture, but the textural differences are unim- 
portant. 
In general, the fine sandy loam and fine sand soils occur 
along the upper courses of the creeks, and are developed 
along the small streams. They are subject to frequent over- 
flows, and crops are often seriously damaged. The water, 
however, does not stand in the bottoms for any considerable 
length of time. The bottoms are forested. 
A large proportion of the Ochlockonee fine sandy loam 
has been placed under cultivation; and the soil has proved 
more productive than the contiguous upland sandy soils. 
The average yield of cotton in favorable years is about 
one-half bale, and that of corn about 30 bushels per acre. 
The type is well suited to sorghum, and Johnson grass and 
Bermuda grass should prove profitable as hay crops. 
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The soil is fairly well supplied with plant food and will 
need legume rotation first. 
Ochlockonee silt loam--This consists of a dark grayish- 
brown to nearly black, slightly plastic silt loam, underlain st 
about 12 to 20 inches by grayish or light yellowish-brown, 
plastic silty clay loam. The substratum to a depth of about 
6 to 10 feet is composed of fine sandy clay. 
The Ochlockonee silt loam occurs principally along the 
middle or lower courses of the creeks. 
The soil is naturally productive and gives good yields of 
cotton and corn. The land is subject to frequent overflows. 
Much of it can be improved by ditching. It  is well supplied 
with plant food. 
Susquehanna clag-The surface material consists of a 
tough, compact clay usually covered with an inch or two 9f 
brownish fine sandy loam or silt loam. The clay a t  about 6 
to 8 inches becomes brighter red in color, and usually showa 
mottlings of grayish or drab in the lower subsoil. 
This type occurs in small, widely separated areas, in as- 
sociation with the Crockett soils along the San Antonio road. 
It occupies eroded knolls and appears on slopes along the 
valleys of small creeks. 
The type supports a thick, but small and scrubby growth 
of post oak and blackjack oak. The land is of little value for 
cultivated crops, being extremely difficult to break to any con- 
siderable depth, and becoming quite hard and compact in dry 
periods. The few areas in cultivation do not produce average 
yields of more than one-fourth bale of cotton and 12 to 15 
bushels of corn. 
The soil is low in phosphoric acid, and is acid. Addi- 
tions of lime would probably improve the character of the 
soil. 
Susquehanna fine sandy loam--This consists of a grayish- 
brown to faint reddish-brown fine sandy loam or loamy fine 
sand, underlain a t  6 to  24 inches by a red and drab mottled, 
stiff, plastic, clay. The surface sandy layers show consider- 
able variations in thickness. The subsoil is generally mottled 
red and drab, although there are a number of minor variations. 
The Susquehanna fine sandy loam is distributed through- 
out the county, but the largest areas occur in the northern 
part in a belt 4 to  8 miles wide extending from near Smetana 
northeastward to Edge and the Navasota river bottom. In 
the  central and southern parts of the county i t  occurs in wide- 
ly separated areas, mainly of small size, occupying high 
knolls or ridges. All the land is well drained and easily cul- 
tivated. The type is utilized principally for the production 
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of cotton and corn. The average yields are about one-third 
of a bale cotton and 15 bushels of corn ,per acre. Oats do 
fairly well, but, as on the other sandy types, are subject to 
rust, and the yields are frequently low. Cowpeas and sorg- 
.hum are grown to a small extent. Peanuts and sweet pota- 
toes do well on the areas of deeper soil. 
The corn possibility of the phosphoric acid is 12 bushels 
per acre. The soil needs phosphoric acid and legume rota- 
tion. 
Susquehanna gravelly fine sandy loam-The soil consists 
of 12 to 15 inches of fine sandy material containing a variable 
quantity of gravel, generally not more than 10 per cent. of the 
soil mass. The subsoil is red or mottled red and drab clay. 
This type covers only a small area and is of relatively 
little agricultural importance in the county. The principal 
areas lie along the Sandy Point road 6 to 8 miles northwest 
of Bryan. The land supports a forest growth in which post 
oak predominates. Cotton and corn are practically the onlv 
crops grown. The yields are low. 
I The sample examined is low in phosphoric acid and in 
total nitrogen. 
Tabor fine sandy loam-This consists of a grayish-brown 
fine sandy loam, underlain a t  about 15 to 30 inches by dull- 
yellowish, plastic, impervious clay, which generally becomes 
greenish-yellow in the lower part of the %foot section. Often 
there is a stratum of yellowish fine sandy loam or fine sandy 
clay over the plastic yellow clay subsoil. There is generally 
a wet or saturated layer of light-gray, sticky fine sandy loam 
or clay, 2 to 4 inches in thickness, between the surface sand 
and the heavy, impervious underlying clay. 
The largest areas of the Tabor fine sandy loam lie in the 
northern part of the county in the vicinity of Tabor and Edge. 
The Tabor fine sandy loam is developed on stream divides 
and well-drained slopes. The topography is level to gently 
rolling. All the land is sufficiently well drained for cultiva- 
tion, and there is no excessive drainage or serious erosion of 
slopes. 
Average yields of about one-third bale of cotton and 15 
to 18 bushels of corn per acre are obtained on this type. Pea- 
nuts and sweet potatoes do well, especially in the deeper 
sandy areas. Fruit on this type probably does as well as :I;.- 
better than on any other upland soil, except the Susquehann:a 
fine sandy loam. The land is easily broken and tilled and hy 
the addition of manures is capable of being made highly pro- 
ductive. The corn possibility of the phosphoric acid and 
nitrogen is 18 bushels per acre. The soil needs legume rota- 
tion and fertilizers. 
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Trinity clay-This consists of about 4 to 10 inches of 
black, plastic clay, underlain by dark-drab, plastic, impervi- 
ous clay. The soil has a tendency to become very hard ana 
compact when dry, and is sticky when wet. 
The Trinity clay, with the exception of one small area 
along the Little Brazos river in the western part of the coup- 
ty, is confined to the bottom land along the Navasota river. 
The bottom lies about 15 feet above the normal stage of the 
river, and is subject to frequent overflows. Since this land, 
with the exception of a few isolated fields on the outer edge 
of the bottoms, is very poorly drained and wholly unpro- 
tected from floods, no attempt has been made to place it un- 
der cultivation, and though the soils are frequently produc- 
tive, they are utilized only for pasture. The samples ex- 
.amined are lower in phosphoric acid than one would expect 
from bottom lands of this character. 
Trinity fine sandy loam-This includes all of the sandy 
soils of the Navasota river bottom which have a black or dark- 
brown surface color and grayish, drab, or in places, black 
subsoils. The type consists mainly of a fine sandy loam 10 
to 20 inches deep, underlain by drab or black, plastic clay. 
The area is small. 
In two or three places where land has been placed under 
cultivation, good yields of corn and cotton have been obtained. 
The soil is well suited to sorghum. Bermuda grass should 
make good pasturage and might prove profitable as  a hay 
crop. The sample examined is low in nitrogen. 
Wilson clay-This consists of about 8 to 12 inches of 
dark-gray to black, sticky, plastic clay, underlain by a dark 
drab to black, plastic impervious clay which generally grades 
into a slate-colored, sticky, highly plastic clay a t  less than 3 
feet. The soil material is probably more sticky: and plastic 
than that  of any other type in the county. 
The total acreage is small, amounting to 1.9 square miles. 
The largest single area lies southeast of Millican, while 
smaller areas occur in the vicinity of Millican. The land is 
level and very gently rolling. 
The soil is sticky and intractable when wet, and bakts 
upon drying. It is, however, strong and durable, and if 
plowed deep when the moisture content is favorable and then 
judiciously cultivated it will usually return yields of cotton 
and corn but little lower than those obtained on 'the Miller 
clay on the Brazos river bottoms. The incorporation of green 
manures is beneficial in improving the tilth. I t  is well sup- 
plied with plant food but will probably need legume rota- 
tion first. 
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Wilson clay loam-This consists of black very fine sandy 
loam or fine sandy loam underlain a t  about 2 to 5 inches by 
black or a dark-drab, sticky plastic clay. In many places the 
dark-colored plastic clay is encountered a t  about 2 feet, espe- 
cially in the lower, flat situations. The soil becomes copact 
on drying. 
The clay loam type occurs in irregular-shaped bodies 
throughout the uplands. One of the largest tracts is encom- 
tered west of Smetana on Clayton Prairie. Other areas of con- 
siderable size are mapped near Millican and a t  Rock Prairie. 
The land for the most part is level prairie and very gently 
rolling. The type occurs on high, well-drained ridges north- 
east of Bryan. Near Smetana the land is very nearly level. 
Drainage is adequate for the staple crops of the county, and 
there is no destructive erosion or gullying. 
All the land is cultivable. The soil, though somewhat 
later than the surrounding Lufkin types, is durable and fairly 
productive. In favorable years yields of one-half bale of cot- 
ton and 30 bushels of corn without the use of commercial fer- 
tilizers, are common. Such crops should succeed as  Johnson 
grass for hay, sorghum, and kafir. Bur clover is well adapted 
to this type. The sample examined is well supplied with 
plant food. It will probably need legume rotation first. 
Wilson fine sandy loam-This, when i t  occurs in shallow 
sags a t  the heads of drainage ways or small creeks, consists 
mainly of a dark grayish-brown to black fine sandy loam o r  
very fine sandy loam about 12 to 15 inches deep, underlain by 
dark-drab or bluish-black, highly plastic, impervious clay. 
The subsoil generally grades into a drab or gray, plastic clay 
a t  less than 3 feet. 
These areas produce fair yields of both cotton and corn, 
the yield of corn probably being higher than on the Lufkin 
fine sandy loam. Sorghum' should do well. Much of the land 
could be improved by shallow tile drainage or by ditching. 
In the prairie or gently rolling treeless areas the Wilso~m 
fine sandy loam is a friable,. black or very dark grayish fine 
loam, underlain a t  depths of about 5 to 12  inches by a black, 
plastic silty clay which quickly changes into a drab, plastic 
clay, slightly mottled in places with yellow. 
These areas of the Wilson fine sandy loam are well 
drained and easily cultivated. The average yields are  about 
one-third bale of cotton or 15 to 20 bushels of corn per acre. 
This soil will first need legume rotation, to  supply nitro- 
gen and humus. It will also probably need phosphoric aci6. 
Yahola clay loam-This alluvial soil consists generally 
of about 10 inches of light-chocolate or light brownish-red,. 
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slightly plastic silty clay loam, underlain by reddish, compact 
silt loam, or silty clay loam, the subsoil on the whole being 
lighter in texture than the surface soil. 
The total acreage of this soil is small. I t  is a little more 
difficult to till than the Yahola silt loam. I t  does not harder? 
or crack to such an extent as  the Miller clay, and is a little 
better drained than that  type. The strips of this soil are very 
narrow, and i t  is cultivated only in connection with other 
soils. This soil is well supplied with plant food, i t  will prob- 
ably need nitrogen first. 
Yahola silt l o a e T h i s  is typically a light brownish-red 
or light reddish-brown, compact silt loam about 12 to 3.5 
inches deep, commonly underlain by 4 to 10 inches of a light 
brownish-red, compact silt loam, and this in turn by salmon- 
red very fine sandy loam. The substratum consists of intcr- 
bedded silt and loamy fine sand. The surface soil is slightly 
plastic when wet, and tends to clod and crust slightly when 
subjected to rapid drying. 
The type is bottom land, located a t  slightly higher eleva- 
tions than the Miller clay, and is naturally better drained. In 
the upper bottoms i t  occupies a very low ridge, 10 to 15 feet 
above the clay soils on each side and from one-half to a lit- 
tle more than one mile in width, lying between the Little 
Brazos and Brazos rivers. 
The silt loam originally was forested, but practically all 
the type is under cultivation. It is much more easily culti- 
vated than the Miller clay, and crops can be planted a few 
days earlier and start growing more rapidly in the spring. 
The average yield of cotton is about one-half bale pel* 
acre, and of corn 30 to 35 bushels. Alfalfa gives good re- 
sults. A great variety of crops can be grown successful!y. 
The samples examined are well supplied with plant food. 
will need legume rotation first. 
5 O F  CAMP COUNTY 
Camp county is situated in the northeastern part of Tex- 
as, in the East Texas timber belt, about 40 miles west of the 
eastern boundary, and 50 miles south of the northern boun- 
dary. The elevation is 200 to 500 feet above sea level. The 
surface for the most part  is gently rolling. Cotton is the chief 
crop, but corn, Irish potatoes, tomatoes, peaches, sweet pota- 
toes, and other truck crops are also grown. Legume crops 
a re  being grown to some extent. 
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Figure 4-Corn possibility in bushels per acre of the active phosphoric acid, total 
nitrogen, and active potash of some soil types of Camp County. 
Six types of soil belonging to four series have been 
mapped in this county. The Norfolk fine sandy loam occu- 
pies 47 per cent. of the area and the Susquehanna fine sandy 
loam 18 per cent. These are the most important agricultural 
soils in extent. Table 2 shows the average composition of .the 
soils of this county. Table 8 contains the interpretation of 
TABLE 8-INTERPRETATION O F  ANALYSES-CAMP COUNTY . 
Laboratory 
Number 
Caddo fine sandy loam-surface ............ 
Caddo fine sandy loam-subsoil ............ 
Norfolk fine sand-surface ................. 
Norfolk fine sand-subsoil ................. 
Norfolk fine sandy loam-surface ........... 
Norfolk fine sandy loam-subsoil ........... 
Susquehanna fine sandy loam-surface ...... 
Susquehanna fine sandy loam-s~~bsoil ...... 
Susquehanna gravelly loam-surface ........ 
Susquehanna gravelly loam-subsoil ........ 
Susquehanna stony loam-surface .......... 
Susquehanna stony loam-subsoil .......... 
good 
low 
good 
low 
f a ~ r  
low 
fair 
fair 
fair 
low 
low 
good 
.- 
low 
k: 
low 
low 
fair 
fair 
I Meadow ................................ .( - I - 
Lime 
good 
fair 
good 
good 
fair 
good 
f a ~ r  
fair 
fair 
good 
lo 
good 
. 
CORN POSSIBILITY T W O  
MI1,LION POUNDS 
Active . 
Potash 
Active 
phosphoric 
acid 
Acres 
Total  
Nitrogen 
Percent 
of area 
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analyses of these soils. An examination of this table shows 
that these soils need phosphoric acid, nitrogen, and in some 
cases potash. Analyses of the soils are given in Table 9. 
Table 10 shows the pot experiments made on a number of 
samples of soils. The method of conducting these experi- 
ments has already been discussed. The pots marked KPN 
have a complete fertilizer, those marked K P  have no nitrogen, 
those marked PN have no potash and those marked KN have 
no phosphoric acid. An examination of these results showy 
that the soils need phosphoric acid and nitrogen especially. 
The soils of this county need, generally, a legume rota- 
tion for the purpose of supplying vegetable matter and nitro- 
gen, and fertilizers including phosphoric acid and nitrogen. 
In the case of vegetable crops, and on some soils especially, 
potash is also needed. 
TABLE 9.-CHEMICAL COMPOSITION. SOILS O F  C A M P  COUNTY . 
Lime 
Acid 
Soluble 
Percent 
. 27 
. 18 
. 13 
. 13 
. 11 
-33 
. 13 
. 20 
-___--____-- 
. 17 
. 22 
. 15 
- 
. 19 
. 15 
. 22 
. 07 
. 40 
Nitro- 
gen 
2crcent 
. 069 
. 030 
. 022 
. 019 
. 040 
. 030 
. 062 
. 090 
. 076 
. 480 
. 037 
- 
. 259 
. 036 
. 024 
. 065 
. 061 
Magne- 
sla 
Acid 
Soluble 
Percent 
. 16 
. 17 
. 05 
. 08 
. 11 
. 09 
. 13 
. 09 
. 11 
1.47 
. 06 
. 77 
0.09 
. 11 
. 19 
. 23 
Labora- 
tory 
Number 
12590 
12591 
12594 
12595 
12.592 
12593 
12586 
12596 
12587 
12597 
12598 
12599 
12588 
12589 
---- 
Active 
Per 
Million 
166.2 
88.7 
77.0 
72.5 
161.0 
86.2 
193.5 
183.7 
188.1 
160.0 
121.2 
-
140.6 
108.1 
83.0 
281.2 
171.2 
 
Total  
Percent 
. 70 
. 68 
. 46 
. 58 
. 55 
. 64 
. 95 
. 68 
. 82 
1.18 
. 79 
. 99 
. 39 
. 47 
. 70 
. 85 
. 
Caddo fine sandy loam-surface . . . . . . . . . . . . . . . . . .  
Caddo fine sandy loam--subsoil . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . .  Norfolk fine sand-surface 
. . . . . . . . . . . . . . . . . . . . . . . .  Norfolk fine sand-subsoil 
. . . . . . . . . . . . . . . . .  Norfolk fine sandy loam-surface 
. . . . . . . . . . . . . . . . . .  Norfolk fine sandy loam-subsoil 
Susquehanna fine sandy loam--surface . . . . . . . . . . . . . .  
. . . . . . . . . . . . . .  Susquehanna fine sandy loam--surface 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  AVERAGE 
. . . . . . . . . . . . . .  Susquehanna fine sandy loam--subsoil 
. . . . . . . . . . . . . .  Susquehanna fine sandy loam--subsoil 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  AVERAGE 
. . . . . . . . . . . . . . .  Susquehanna gravelly loam-surface 
Susquehanna gravelly loam--subsoil . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . .  Susquehanna stony loam--surface 
. . . . . . . . . . . . . . . . . .  Susquehannq stony loqm--subsoil 
Potash 
- 
Acid 
Soluble 
Percent 
....... 
. 
. 05 
. 04 
. 12 
.. 04 
. 09 
. 07 
. 08 
. 21 
. 06 
- 
. 14 
. 02 
 
. 11 
 
Phosphoric 
-- 
Tota l  
Percent 
032 
027 
032 
029 
035 
022 
048 
043 
047 
071 
036 
054 
033 
023 
049 
038 
Basicity 
Percent 
. 45 
. 35 
. 28 
. 22 
. 25 
. 23 
. 25 
. 29 
. 27 
. 19 
1.69 
- 
. 94 
. 50 
1.88 
. 20 
. 20 
Acid 
Active 
Per 
Million 
23.1 
10.0 
84.0 
71.9 
26.2 
8 .1  
42.5 
48.7 
45.6 
8 .7  
2.5 
-
5.6 
51.4 
23.8 
73.6 
15.0 
Acidity 
Per 
Million 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1100 
0 
.
. 
0 
0 
0 
1100 
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The use of lime on these sandy soils is not to be recom- 
mended, except possibly in connection with some legumes 
which will not grow'without it. The use of lime on this land 
is likely to increase the loss of plant food, and result in mak- 
ing these lands poorer than they were before, especially if 
no proper legume rotation has been adopted. 
Nitrogen is so expensive that it is not profitable to  pur- 
chase large quantities of it;  so most of the nitrogen should be 
secured by growing legumes. Potash is needed in some of 
the sandy soils of the area, especially for vegetables and truck, 
but phosphoric acid is needed more than potash. Fer- 
tilizers and a proper legume rotation can increase and main- 
tain the fertility of these soils, but fertilizers alone, or legume 
rotation alone, would not be sufficient. 
The soils of this county respond well to fertilizers, other 
conditions usually being favorable to  good crop production. 
Fertilizers are used, are needed, and in connection with a 
proper legume rotation especially, should prove profitable, 
when fair prices are secured for farm products. 
TABLE 10. P O T  E X P E R I M E N T S  SOILS. C A M P  COUNTY . 
12590 
12590 
12590 
12590 
12591 
12591 
12591 
12591 
12594 
12594 
12594 
12594 
12595 
12595 
12595 
12595 
12592 
12992 
12592 
12592 
12593 
12593 
Caddo fine sandy loam-surfacecorn .I917 ............................ 
Caddo fine sandy loam-surfacesorghum --I917 ............................ 
Caddo fine sandy loam-sur fac tcorn  .I918 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Caddo fine sandy loam-surface-sorghum --I918 ............................ 
AVERAGE ...................................................... 
Caddo fine sandy loam-subsoil-corn .I917 ............................ 
Caddo fine sandy loam-subsoil-sorghum --I917 ............................ 
Caddo fine sandy loam-subaoil-corn - .I918 ............................ 
Caddo fine sandy loam-subsoil-sorghum --I918 ............................ 
AVERAGE ...................................................... 
Norfolk fine sand-sur fac tcorn  .I917 ................................ 
Norfolk fine sand-surfactsorghum .I917 ................................ 
Norfolk fine sand-sur facecorn  .I918 ................................ 
Norfolk fine sand-surface-sorghum --I918 ................................ 
........................................................ AVERAGE 
 norf folk fine sand-subsoil-corn .I917 ................................ 
Norfolk fine sand-subsoil-sorghum --I917 ................................ 
............ Norfolk fine sand-subsoil-corn --I918 .................. .,
Norfolk fine sand-subsoil-sorghum --I918 ................................ 
........................................................ AVERAGE 
Norfolk fine sandy loam-sur fac tcorn  .I917 .......................... 
Norfolk fine sandy loam-surface-sorghum --I917 .......................... 
.......................... Norfolk fine sandy loam-surface-corn --I918 
Norfolk fine sandy loam-surfactsorghum --I918 .......................... 
........................................................ AVERAGE 
.......................... Norfolk fine sandy loam-subsoil-corn --I917 
.......................... Norfolk fine sandy loam-subsoil-sorghum .I917 
Com- 
F?x%i- 
zer 
36.4 
26.0 
45.6 
33.3 
35.3 
35.7 
19.7 
41.4 
15.5 
28.8 
34.3 
14.2 
39.6 
15.7 
. . 2  6.0 
20.2 
24.2 
33.3 
14.7 
23.1 
32.1 
13.4 
36.7 
23.6 
26.5 
32.0 
11.4 
of Plant  
Potash 
176 
86 
60 
28 
88 
115 
31 
34 
78 
64 
74 
52 
63 
14 
51 
80 
53 
52 
17 
50 
203 
46 
50 
43 
86 
154 
53 
Weight Crops 
N o  
Phos- 
phoric 
Acid 
10.9 
17.2 
19.5 
15.3 
18.0 
8.5 . 
1.7 
10.2 
4.2 
6.2 ' 
25.0 
13.7 
25.2 
10.2 
18.5 
23.6 
21.6 
21.3 
4.4 
17.7 
13.0 
2.5 
16.4 
4.7 
9.2 
5.5 
1.0 
Corn 
Food 
Phos- 
phoric 
Acid 
26 
19 
26 
11 
20 
12 
7 
17 
6 
9 
37 
21 
29 
11 
25 
34 
30 
22 
4 
23 
19 
6 
20 
6 
13 
8 
1 
Possibility 
Withdrawn 
Nitro- 
pen 
15 
16 
9 
2 
11 
10 
6 
10 
5 
7 
10 
5 
6 
7 
7 
10 
4 
7 
6 
7 
13 
12 
13 
8 
11 
10 
30 
in Grams 
N z o -  
gen 
10.8 
11.1 
6.4 
6.6 
8.7 
8.5 
3.7 
4.0 
3.8 
5.0 
7 .8  
2.6 
3.9 
4.7 
4.8 
10.0 
2.6 
4.8 
4.0 
5.4 
8.8 
9.7 
5.0 
5.3 
7.2 
7.6 
3.5 
.......
N o  
Potash 
...
31.7 
20.6 
29.1 
19.2 
... 
25.2 
32.7 
5.2 
37.1 ' 
10.6 
... 
21.4 
30.4 
15.9 
22.7 
10.9 
 
20.0 
23.1 
20.1 
11.5 
9.5 
.. 
16.1 
32.0 
4.3 
18.7 
19.3 
..
18.6 
33.7 
10.0 
TABLE 10-POT E X P E R I M E N T S  SOILS, C A M P  COUNTY.-Continued. 
I I I I Weight Crops in Grams Corn Possibility of Plant I Food Withdrawn 
Com- NO: 
plete Phos- Phoa- Nitro- 
- pL.2 ' PNzsh gen 1 P o t a ~ h  
------ 
Norfolk fine sandy loam-subsoil-corn -1918 . . . . . . . . . . . . . . . . . . . . . . . . . .  
Norfolk fine sandy loam-subsoil-sorghum -1918.. . . . . . . . . . . . . . . . . . . . . . . . .  
Susquehanna fine sandy loam-surface-corn -1917.. . . . . . . . . . . . . . . . . . . . .  
Susquehanna fine sandy loam-surface-sorghum -1917.. . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . .  Susquehanna fine sandy loam-surface--corn.. -1918.. 
. . . . . . . . . . . . . . . . . . . .  Susquehanna fine sandy loam-surface--sorghum -1918.. 
Susquehanna fine sandy loam-subsoil-corn -1917. . . . . . . . . . . . . . . . . . . . .  28 0 10.0 
Susquehanna fine sandy loam-subsoil-sorghum -1917. . . . . . . . . . . . . . . .  0 1 b:? 1 1 .9  
Susquehanna fine sandy loam-subsoil-corn -1918.. . . . . . . . . . . . . . . . . . . . .  38.4 8 .8  3 .1  
Susquehanna fine sandy loam-subsoil-sorghum -1918. . . . . . . . . . . . . . . . . . . . . .  13.3 0.5 1.5 
Susquehanna fine sandy loam-surface-corn 
Susquehanna fine sandy loam-surface-sorghum 
Susquehanna fine sandy loam-surface-corn 
Susquehanna fine sandy loam-surface-sorghum 
Susquehanna fine sandy loam-subsoil-corn 
Susquehanna fine sandy loam-subsoil-sorghum 
Susquehanna fine sandy loam-subsoil-corn 
Susquehanna fine sandy loam-subsoil-sorghum 
Susquehanna gravelly loam-surface-corn -1917.. ...................... 33.4 18.1 16.1 
Susquehanna gravelly loam-surface-sorghum -1917. ....................... 18.4 7.7 8.5 
Susquehanna gravelly loam-surface-corn. -1918.. ...................... 29.3 18.0 7.2 
Susquehanna gravelly loam-surfactsorghum -1918. ....................... 16.5 0.6 5.9 
---- 
........................................................ AVERAGE 24.4 11.1 9.4 
TABLE 10-POT E X P E R I M E N T S  SOILS. C O M P  COUNTY.-Concluded 
1 I Weight Crops in Grams 
Com- No ( plete 1 P o -  1 ! NO 
Fertili- ~ h o r i c  Potash 
zer 'Acid gen 
pppp 
Susquehanna gravelly loam-subsoil-corn --I917 . . . . . . . . . . . . . . . . . . . . . . . .  39.8 6 . 8  10.7 31.9 
. . . . . . . . . . . . . . . . . . . . . . . .  Susquehanna gravelly loam-subsoil-sorghum -1917 12.3 0 .7  2.4 10.4 
. . . . . . . . . . . . . . . . . . . . . . . .  Susquehanna gravelly loam-subsoil-corn -1918 35.8 8 .3  6.1 17.6 
. . . . . . . . . . . . . . . . . . . . . . . .  Susquehanna gravelly loam-subsoil-sorghum -1918 18.3 0 .7  3 .5  5 .2  
----
..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AVERAGE 26.6 4 .1  5.7 16.3 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Susquehanna stony loam-surface--corn -1917 35.1 27.8 17.1 32.2 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Susquehanna stony loam-surface-sorghum -1917 24.3 21.6 11.1 26.2 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Susquehanna stony loam-surface--corn -1918 40.9 33.4 11.4 29.3 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Susquehanna stony loam-surfacesorghum -1918 25.0 26.0 8 .3  23.1 
------- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AVERAGE 31.4 27.2 12.0 27.7 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Susquehanna stony loam-subsoil-corn -1917 20.8 3 .4  8 . 7  34.7 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Susquehanna stony loam-subsoil-sorghum -1917 17.3 0 .2  4 . 1  18.3 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Susquehanna stony loam-subsoil-corn -1918 36.8 4.6 2.9 27.1 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Susquehanna stony loam-subsoil-sorghum -1918 18.0 0 .7  2.1 10.7 
----
....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I AVERAGE 23.2 2 .2  4 . 5  22.7 
Corn Possibility-of Plant  
Food Withdrawn 
! I _  
Phos- Nitro- 
phoric gen Potash 
Acid 
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DESCRIPTION OF SOIL TYPES OF CAMP.COUNTY 
Caddo fine sandy loam-The soil to a depth of 3 to 8 
inches and occasionally 1 2  inches, is a very fine sand contain- 
ing considerable clay and usually gray in color. The subsoil 
is a very tenacious impervious clay of varying color, being 
usually gray with a few mottles of yellow or red, though some- 
times it is brown. Scattered over the surface and covering 
nearly one-half the type are small, rounded mounds of fine 
sand or fine loam 1 to 4 feet high and 2 to 4 rods wide. 
The general topography of the soil is quite level. It oc- 
curs on poorly drained areas in the uplands some distance 
from the streams to a very limited extent, only a few small 
areas being mapped in the southwestern part of the county. 
These are locally known as "post oak flats." 
The soil is quite refractory to handle, because of its large 
clay content and poorly drained condition. It is rather un- 
productive and is cold and backward in the spring. Water 
remains in depressions until evaporated. The great need of 
the soil is artificial drainage. When this is secured it should 
prove well suited to cotton and corn. In its natural condition 
it makes good pasturage. Cotton yields as  high as  one-half 
bale to the acre, and corn in favorable years 20 bushels per 
acre. 
It  is low in phosphoric acid and nitrogen and needs 
legume rotation. 
Norfolk fine sand-The soil to a depth of 6 inches, is a 
gray medium or fine sand containing a small amount of OY- 
ganic matter in the surface when first brought under cultiva- 
tion. It grades imperceptibly into the subsoil, which extends 
to a depth of 3 to 15 feet, a gray medium sand free from 
gravel. 
The topography is level or gently rolling, often being 
deeply eroded. The Norfolk fine sand is not an extensive type 
and is confined to the southwestern part of the county. It is 
. not highly esteemed for agricultural purposes, for it soon dc- 
clines in productiveness, and does not withstand drought well. 
I t  is adapted especially to early truck crops, both fruit and 
vegetables doing well. Cotton yields one-fifth to  one-half 
bale per acre, and corn 10 to 18 bushels. Peanuts do well, 
I t  is low in nitrogen, needs a legume rotation, and should 
need nitrogen, phosphoric acid, and potash for truck crops. 
The sample examined is higher in active phosphoric acid than 
is usually the case with soils of this type. 
Norfolk fine sandy loam-The surface 12 to 20 inches is 
a gray sandy loam. The subsoil to a depth of 3 to  10 feet, . 
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consists of a yellow sandy clay underlain by a stiff clay. The 
topography is usually level or gently rolling. 
The original timber growth consisted of pines and hard- 
woods. When first cleared, the soil contains a good propor- 
tion of humus and is very productive. I t  is the leading farm- 
ing soil of Camp County, and occurs in large bodies over the 
main uplands and along the upper courses of the small 
streams in the central and southern portions of the area. It 
is very easy to cultivate and the subsoil contains enough sand 
and silt to  make it fairly pervious to water. 
Cotton and c'orn are the principal crops. Cotton yields 
one-fourth bale to one bale per acre, averaging one-half bale. 
Corn yields 10 to  40 bushels per acre, averaging about 20 
bushels. The greater part  of the fruit and truck is grown on 
this soil. Peanuts, oats; cowpeas, and Bermuda grass all (lo 
well. 
The sample examined is better supplied with active phos- 
phoric acid than is usual with similar soils. It is very low in 
nitrogen. It needs a legume rotation and probably phosphate 
fertilizers. Potash would be needed for fruit and truck. 
Susquehanna. fine sandy loam--The surface to a depth of 
6 to  12 inches is a gray fine sandy loam, containing a small 
amount of gravel made up of iron sandstone and iron concre- 
tions. The subsoil consists of a tenacious red plastic clay, 
containing but little sand or gravel, usually mottled with ye!- 
low and occasionally blue clay in the lower depths. 
The topography is level to gently rolling. Where nearly 
level, the  soil sometimes lacks good drainage because of its 
heavy subsoil. This type occurs along the smaller stream 
courses and on the low divides between them. The originaI 
forest growth consisted of hardwoods, with a small amount of 
pine. The structure of the soil is loose and porous and culti- 
vation is easy. Green manuring is found very profitable and 
is to  be advised. 
This soil is adapted to a great variety of crops,' such :is 
cotton, corn, oats, cowpeas, and Bermuda grass. Cottcjn 
usually yields one-fourth to three-fourths bale per acre, aver- 
aging less than one-half bale. Corn produces 10  to 25 bushels 
per acre. 
It is better supplied with plant food than the Norfolk 
soils, but is still low in nitrogen. 
Susquehanna gravelly loam-The soil to a depth of 10 to 
20 inches, consists of a reddish gray medium sandy loam, con- 
taining a large proportion of gravel made up of iron sand- 
stone and iron concretions. The subsoil consists of a red clay, 
mottled with yellow or gray, and contains considerable gravel 
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similar to that of. the soil. This gravel content renders the 
clay pervious to water and coupled with the good surface 
slope gives the soil good drainage, but, on the other hand, the 
type does not withstand drought very well. 
The topography is rolling, occurring along the ,bluffs of 
the larger streams where erosion has been rapid. It  occur^ 
mostly in the northern part of the county near Big Cypress 
Creek. The original timber growth consists mostly of hard- 
woods. 
This is an early soil, adapted to all the staple crops of 
the county, especially truck and fruit. Cotton and corn are 
the principal crops. Cotton averages one-third bale per acre, 
but with good culture early varieties yield one bale to the 
acre. Corn yields 10 to 20 bushels per acre. Peaches seem 
to do well and many of the large peach orchards have beer 
set out on this type. 
The soil is low in nitrogen. It needs legume rotation and 
fruit and vegetables need a complete fertilizer. 
Susquehanna stony loam-This is not uniform in char- 
acter, but where typically developed it consists of a gray or 
reddish gray sandy loam, 6 to 12 inches deep, in which oc- 
curs a great number of stones of varying sizes. The subsoil 
differs from the soil in that  it contains more clay, is often red 
in color, and frequently contains more rock fragments. The 
type is found in the rough, hilly section, locally know a s  the 
"mountains," in the southwestern part of the county. 
The soil is not cultivated because of its stony character 
and rough topography. It is used for pasture or valued for 
the timber, consisting of shortleaf pine, blackjack, oak, hick- 
ory, and minor growths. It is low in nitrogen. 
SOILS O F  ELLIS COUNTY 
Ellis county is situated in the northeastern part of Texas, 
in the black land belt. The elevation ranges from 450 to 750 
feet above the sea level. The county is naturally divided into 
four agricultural sections, each being especially adapted to 
certain crops. The first division in the west is the valley land, 
which is well adapted to cotton and corn and in some por- 
tions to alfalfa. The next division is the white rock section, 
especially suited to wheat and oats. The third division is the 
black land belt, principally planted to cotton. The eastern 
part of the county is sandy land, and is best adapted to the 
growing of truck, fruit, and peanuts, but largely devoted to  
the production of cotton. 
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Figure 5-Corn possibility in bushels per acre of the active phosphoric acid, total 
nitrogen, and active potash of some soil types of Ellis County 
Thirteen types of soil are found in the county, belonging 
to eight different series. The Houston black clay occupies 
42.6 per cent. of the area,  and this is a productive and durable 
soil. The Trinity clay occupies 15.0 per cent. of the area. 
This is a bottom land soil, very productive and durable. The 
Houston stony clay occupies 13.3 per cent. of the area, and 
the Durant clay occupies 6.8. Full descriptions of these typcs 
are given later. 
The average chemical composition of the soils is shown 
in Table 2. The interpretation of the analyses is given in 
Table 11. Detailed analyses of the various types and their 
chemical composition are given in Table 12 and discussed in 
connection with the description of each type. The soils of this 
county are generally well supplied with plant food and wit11 
T A B L E  11 . - INTERPRETATION OF ANALYSES,  EI,Z,IS COUNTY.  
Labora to ry  
N u m b e r  
Crawford clay loam-surface.. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . .  Crawford clay loam-subsoil.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Duran t  clay-surface. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  D u r a n t  clay-subsoil. 
D u r a n t  fine sandy  loam-surface. . . . . . . . . . . . . . . . . . . . . .  
D u r a n t  fine sandy  loam-subsoil. . . . . . . . . . . . . . . . . . . . . .  
Duran t  loam-surface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Duran t  loam-subsoil.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Duran t  ve ry  fine sandy  loam-surface. . . . . . . . . . . . . . . . .  
D u r a n t  very fine sandy  loam-subsoil . . . . . . . . . . . . . . . . .  
Phos- 
phoric 
Acid 
good 
good 
fair 
good 
good 
good 
fair 
good 
good 
good 
Po tash  
good 
good 
good 
good 
good 
good 
good 
good 
- 
. . . . . . .  
12582 1 Ellis clav-surface.. . :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . I  Good I eood 
125x3 Ellis clay-subsoil. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
10954-1253+-12566 Hous ton  black clay-surface.. . . . . . . . . . . . . . . . . . . . . . . . .  
10955-12536-12567 Hous ton  black clay-subsoil. . . . . . . . . . . . . . . . . . . . . . . . . .  
3418-12568 / Houston cliy-surface.. . . . . . . . . . . . . . . . . . . . . . . . . .  . I  good I good 3419-12569 Houston cia-subsoil. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  eood eood 
Houston stoily clay-surface.. . . . . . . . . . . . . . . . . . . . . . . . . .  good good 
Houston s tony  clay-subsoil.. . . . . . . . . . . . . . . . . . . . . . . . .  good good 
Susquehanna fine sandy  loam-surface.. . . . . . . . . . . . . . . .  good fair  
Susquehanna fine sandy  loam-subsoil. . . . . . . . . . . . . . . . .  good good 
Tr in i ty  clay-surface.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  good good 
Tr in i ty  clay-suhsoil.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  good good 
Wilson clay loam-surface.. . . . . . . . . . . . . . . . . . . . . . . . . . .  good . . . . . . .  
Wilson clay loam-subsoil.. . . . . . . . . . . . . . . . . . . . . . . . . . .  pood . . . . . . .  
I I Corn Possibility T w o  
Million Lbs. 
I Acid- 1- 1-1- 
- --.
Lime i ty  Act ive 
Phos- T o t a l  Active 
phoric Nitro- Potash 1 Acid 1 gen 1 
I--1- l-l- 
high 5 1  
8 0  
fair 1.57 
hieh 
Acres 
Pe r  
Cen t  
of 
Area 
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lime, and are better than the bottom lands of some of the 
other counties. Pot experiments are given in Table 13. The 
most important need of the soils of this county from the fertil- 
ity standpoint is a proper rotation of crops including a legunls 
to be turned under or grazed off. The Houston black clay, 
which occupies such a large area in the county, is very pro. 
ductive and durable, but no soil can be continually cropped 
with a cultivated crop without falling off in production. Sucl~ 
is the case with many of the farms on the Houston soils. 
A proper legume rotation, including a legume to be 
turned under or grazed off, will supply nitrogen from the air, 
supply vegetable matter which aids in retaining water, im- 
proves the physical character of the soil, aiding in controlling 
plant diseases, and insect pests, and in other ways increase 
the productiveness of the soil. The soils of this and other 
counties will continue to decrease in fertility until a PPOPPI* 
rotation has been established and continually followed. Many 
farmers object that  the high value of the land does not per- 
mit such crops, but such a rotation is practiced on European 
lands still more expensive, and the alternative to proper le- 
gume rotation is soil exhaustion. . 

Labora- 
tory 
Number 
TABLE 12.-CHEMICAL COMPOSITION OF SOILS OF ELLIS COUNTY.-Concluded. 
Trinity clay-subsoil.. ........................... 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Trinity clay-subsoil.. 
Phosphoric Acid 
--
Potash Lime 
Nitro-  --- - 1 Percent Total A ;  .en Total 1 Acid 1 A;ti;e 1 S$::le 
Percent Percent Soluble Percent 
Million Percent Million 
. . . . . . . . . . . . . . . . . . . . . .  Wilson clay loam-surface.. 123 84 4 163 1 39 - 311.2 8.63 
Wilson clay l o a ~ a u b s o i l . .  . . . . . . . . . . . . . . . . . . . .  .I : 130 1 101:9 / : 164 / 1:37 / - 1 237.5 / 9.13 
":?.- Acid 1 Percent Basicity1 Acidity per 
Soluble Million 
Percent 
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DESCRIPTION O F  SOILS O F  ELLIS COUNTY 
"rawford clay Zoam-This consists of a chocolate-brown 
silty clay loam, to a depth of 8 inches, underlain to a depth 
of 3 feet by a light-brown chocolate, or reddish-brown silty 
clay. The. principal difference between the soil and subsoil 
is the color. This is a very uniform type, the main variation 
being in the depth to the underlying limestone, which is very 
seldom more than 4 feet from the surface and it is generally 
found a t  a depth of about 25 to 35 inches. 
The type is confined entirely to the eastern part of the 
county. The entire type covers comparatively small areas. 
The largest area is found a t  Midlothian, extending north and 
south through the eastern part of the town, and is about 3 
miles in length and varies from about one-fourth mile to one 
and three-fourths miles in width. Other important areas are 
found along Gratehouse Branch and Mill and Red Oak Creeks. 
TABLE 13.-POT EXPERIMENTS ON SOILS OF ELLIS COUNTY . 
Crawford loam-surface-corn --I917 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Crawford loam-surface-sorghum-1917 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Crawford loam-surface-corn -1918 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Crawford loam-surface-sorghum-1918 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Crawford loam-subsoil-corn .I917 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Crawford loam~subsoil~sorghum~1917 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Crawford loam-subsoil-corn -1918 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Crawford loam~subsoil~sorghum~1918 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Durantclay-surface-corn -1917 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29 .5  23.6 15 .0  
. . . . . . . . . . . . . . . .  Durant  clay-surface-sorghum-1917 . . . . . . . . . . . . . . . . . . . . . .  T 28 .5  30 .0  11 .5  
Durant  clay-surface-corn -1918 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 8 . 1  40 .2  20 .1  
Durant  clay-surfactsorghum-1M8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  49 .4  39 .6  8 . 0  
---
AVERAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 8 . 9  33 .4  13 .7  
Durant  clay-subsoil-corn .I917 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 . 7  12 .8  1 6 . 2  
Durant  clay-subsoil-sorghum-1917 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23 .9  1 8 . 5  5 . 1  
Durant  clay-subsoil-corn -1918 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 . 3  
Durantcay-suboi!-sorghum-11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 g:: 1 1 6 . 3  
Durant  fine sandy loam-surface-corn -1917 ............................. I 14 1 13 .4  1 2 . 7  
Durant  fine sandy loam-surface-sorghum-1917 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 3 . 1  1 1 . 3  8 . 3  
Durant  fine sandy loam-surface-corn -1918 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 3 . 0  18 .6  8.9 
Durant  fine sandy loam-surface-sorghum-1918 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 .2  14 .3  8.7 
AVERAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 7 . 9  14.4 8 . 7  
I ' Durant  fine sandy loam-subsoil-corn -1917 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 22 6 
Durant  fine sandy loam-subsoil-sorghum-1917 ( 19:3 1 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I A D L C  lJ.-r\J I CArCK1ME.N I 3  UIY 3U1L3 Ur ELlrl3 L U U N  1 X.-L.OlltInUecl. 
Weight Crops in Gram0 Corn Possibility of Plant 
Food Withdrawn 
.11.1.. I I-I- 
Corn- No 
plete Phos- Phos- Nitro- 
I i -  r N E o -  1 P E s h  pi:; gen Potamh 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Durantloam-surface-corn -1917 33.2 28.7 10.9 
Durant loam-surface-sorghum-1917 ...................................... 29.8 29.6 10.3 
Durant loam-surface--corn -1918 . . . . . . . . . . . . . . . . . . . . . . . . .  : ............ 46.5 44.7 8 . 5  
Durant loam-surfactsorghum-1918 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38.4 35.3 11.1 
---
...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AVERAGE 37.0 34.6 10.2 
12577 
12577 
Durant loam-subsoil-corn -1917 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.7 
Dr~rant loam~subsoil~sorghum~11)17 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.1 
Durant loam-subsoil-corn -1918 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.3 
Durant loam~subsoil~6orghum~1918 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42.1 
AVERAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.1  
Durant fine sandy loam-subsoil-corn -1918 . . . . . . . . . . . . . . . . . . . . . . . . .  109 
. . . . . . . . . . . . . . . . . . . . . . . . .  Durant fine sandy loam-subsoil-sorghum -1918 39 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AVERAGE 103 
. . . . . . . . . . . . . . . . . . . . . . . .  Durant very fine sandy loam-surface-corn .I917 31.3 47.5 - 
... . . . . . . . . . . . . . . . . . . . . .  Durant very fine sandy loam-surface.sorghum-1917 27.2 29.6 - 
Durant very fine sandy loam-surfactcorn -1915 ........................ 46.3  50.2 - 
.. . . . . . . . . . . . . . . . . . . . . . .  Dnrant very fine sandy loam-surface-sorghum-1918 37.2 31 .1  - 
---
AVERAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35.5 39.6 - 
........................ Durant very fine sandy loam-subsoil-corn --I917 40.3 
........................ Durant very fine sandy loam~subsoil~sorghum~1917 32.0 
. . . . . . . . . . . . . . . . . . . . . . . .  Durant very fine sandy loam-subsoil-corn .I918 33.5  
. . . . . . . . . . . . . . . . . . . . . . . .  Durant very fine sandy loam~subsoil~sorghum~1918 39.0  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ellis clay-surface-corn -1917 27.9 24.6 15.3 28.6 48 284 60 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ellis clay-surface-sorghum-1917 27.6 38.6 22.6 26 .5  242 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ellis clay-surface-corn rface-sorghum-1918 -1918 . . . . . . . . . . . . . . . . . .~  :$ I :::: i::: 1 :::: 1 18 1 ! 1 :tE 
-------- 
TABLE 13.-POT EXPERIMENTS ON SOILS OF ELLlS COUNTY.-Continued. 
* 
I I I Weight Crops in Grams Corn Possibility of Plant I Food Withdrawn 
.......
Co m- 1 F:~z- 1 ,  i i N -  i P h  i ;$: 1 NjE- 1 Potash 
Ellis clay-subsoil-corn -1917 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.9 10.3 
Ellis clay-subsoil-.orghum-1917 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23.0 12.3 
Ellis clay-surfactcorn -1918 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42.9  19.2 
Ellis clay-surfactsorghum-1918 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38.5 23.4 
--
AVERAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.6 16 .3  
Houston black clay-surface-corn -1917 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Houston black clay-surface.sorghum-1917 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Houston black clay-surfactcorn -1918 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Houston black clay-surface-sorghum-1918 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Houston black clay.-subsoi I--corn -1917 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.0 19 .3  
Houston black clay-subsoil-sorghum-1917 . . . . . . . . . . . . . . .  F . . . . . . . . . . . . . . . . .  28.0 21.5 
Houston black clay-subsoil-corn -1918 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40.3  17.7 
Houston black clay-subsoil-sorghum-1915 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38.0  13.8 
--
..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AVERAGE 33.3  18.1 
Houston clay-surfactcorn -1917 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39.5  36.4 
Houston clay-surfact-sorghum -1917 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.9 24.7 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Houston clay-surface--corn -1918 44.6 39.2 
Houston clay-surface-sorghum -1918 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32 . 8 28.7 
-- 
..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AVERAGE 36.7 32.2 
Houston clay-subsoil-corn -1917 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.7 17.9 
. Houston clay-subsoil-sorghum -1917 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27 8 10.8  
Houston clay-subsoil-corn -1918 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54.2  24.8 
Houston clay-subsoil-sorghum -1918 . . . . . . . . . . . . . . . . . . . . . . . .  '. . . . . . . . . . . . .  39.1 18.7 
- -- 
.... . . . . . . . . . . . . . . . . . . . .  AVERAGE ............................. 35.0 18.1 
Houston stony clay-surface-corn -1917 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.1 
Houston stony clay-surface-sorghum -1917 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I : 1 U . 6  
TABLE 13.-POT EXPERIMENTS ON SOILS OF ELLIS COUNTY.-Continued. 
12570 
12570 
12571 
12571 
12571 
12571 
12578 
12578 
12578 
12578 
12579 
12579 
12579 
12579 
13580 
12580 
12580 
12580 
12581 
12581 
12581 
12581 
Houston stony clay-surface-corn .I918 ............................... 
Houston stony clay-surfactsorghum --I918 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AVERAGE 
Houston stony clay-surfactcorn .I917 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Houston stony clay-surfaccsorghum --I917 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Houston stony clay-surface--corn .I918 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Houston stony clay-surfactsorghum --I918 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AVERAGE 
Susquehanna fine sandy loam-sur fac tcorn  -1917 . . . . . . . . . . . . . . . . . . . . . .  
Susquehanna fine sandy loam-surface-sorghum --I917 . . . . . . . . . . . . . . . . . . . . . . .  
Susquehanna fine sandy loam-sur fac tcorn  -1918 . . . . . . . . . . . . . . . . . . . . . . .  
Susquehanna fine sandy loam-surface-sorghum --I918 . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AVERAGE 
Susquehanna fine sandy loam-subsoil-corn .I917 . . . . . . . . . . . . . . . . . . . . . .  
Susquehanna fine sandy loam-subsoil-sorghum --I917 . . . . . . . . . . . . . . . . . . . . . .  
Susquehanna fine sandy loam-subsoil-corn --I918 . . . . . . . . . . . . . . . . . . . . . .  
Susquehanna fine sandy loam-subsoil-sorghum --I918 . . . . . . . . . . . . . . . . . . . . . .  
AVERAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Trinity clay-surface-corn .I917 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Trinity clay-surfactsorghum --I917 ........ .-. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Trinity clay-surface-corn .I918 ...................................... 
Trinity clay-surfactsorghum --I918 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AVERAGE 
Trinity clay-subsoil-corn .I917 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Trinity clay-subsoil-sorghum 71917 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Trinity clay-subsoil-corn .. --I918 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Trinity clay-subsoil-sorghum --I918 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
..................................................... AVERAGE 
No . 
Potash 
. . 
50.3 
32.0 
------- 
37.2 
26.0 
28.3 
49.6 
35.6 
34.9 
30.7 
21.2 
40.5 
24.3 
29.2 
32.5 
21.3 
39.8 
23.1 
29.2 
33.5 
28.6 
48.0 
37.4 
36.9 
28.2 
23.6 
37.8 
37 4 
31.8 
Com- 
plete 
Fertili- 
zer 
60.5 
39.2 
38.1 
34.9 
26.7 
51.2 
29.7 
35.6 
33.2 
24.4 
40.9 
29.1 
31.9 
29.7 
22.8 
44.2 
31.8 
32.1 
38.6 
30.0 
42.7 
38.0 
37.3 
28.5 
29.1 
46.0 
38.0 
35.4 
Corn 
Food 
..... 
Phos- 
phoric 
Acid 
48 
26 
44 
30 
27 
22 
15 
23 
50 
43 
43 
16 
---- 
38 
35 
26 
41 
20 
---- 
' 32 
59 
46 
52 
32 
45 
38 
39 
30 
24 
---- 
33 
Possibility 
Withdrawn 
Nitro- 
gen 
34 
29 
40 
91 
28 
23 
28 
--. 
43 
14 
7 
93 
8 
31 
21 
4 
10 
6 
10 
54 
16 
13 
15 
---- 
74 
43 
10 
16 
13 
20 
Weight Crops in Grams of P lan t  
Potash 
197 
118 
263 
284 
134 
145 
108 
168 
226 
90 
118 
65 
125 
187 
74 
103 
47 
103 
586 
281 
276 
118 
315 
482 
241 
18s 
160 
268 
..I 
No . 
Phos- 
phoric 
Acid 
43.0 
33.0 
33.4 
19.0 
19.9 
22.5 
19.5 
- 
20.2 
30.2 
20.7 
42.4 
20.4 
- 
28.5 
28.5 
19.0 
34.2 
23.1 
- 
26.2 
28.5 
28.3 
40.4 
30.2 
- 
31.9 
20.9 
28.5 
28.7 
30.3 
- 
27.1 
N o  . 
Nitro- 
gen 
26.2 
21.4 
24.2 
29.1 
17.6 
14.2 
26.5 
21.9 
10.3 
4 .6  
9 .2  
5.9 
7 . 5  
15.2 
2 .8  
8 .5  
5 .1  
7 .9  
31.6 
11.3 
10.0 
11.7 
16.2 
26.2 
7.0 
11.4 
11.7 
14.1 
TABLE 13.-POT EXPERIMENTS ON SOILS OF ELLIS COUNTY.-Concluded 
I Weight Crops in Grams Corn Possibility of Plant 
Food Withdrawn 
--- 
Phos- Nitro- 
phoric 1 gen Potash 
Acid 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wilson clay loam-surface--corn -1917. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wilson clay loam-surface-sorghum -1917.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wilson clay loam-surfacecorn -1918.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wilson clay loam-surface-sorghum -1918. 
AVERAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Com- 
plete 
Fertili- 
zer 
30 .3  
32 .1  
46.3 
44.6 
38 .3  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wilson clay loam-subsoil-corn -1917. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wilson clay loam-subsoil-sorghum -1917. 
............................... Wilson clay loam-subsoil-corn -1918.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wilson clay loam-subsoil-sorghum -1918. 
AVERAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- -- 
No 
Phos- 
phoric 
Acid 
- -- 
28.5 
. 30.7 
42.8 
44.6 
---- 
36.7 
33.5 
28.9 
42.5 
41.7 
- 
36.7  
No 
Nitro- 
- gen 
19.8 
12 .2  
4.4 
14.5 
12.7 
26.5 
29.2 
42.5 
41.0 
-- 
34.8 
No 
Potash 
33.6 
31.0 
83 .4  
40.5 
37.1 
22.6 
7 . 3  
4 .4  
11.1 
- 
11.4 
33.0 
26.2 
41.8 
34 .8  
- 
34.0  
52 
48 
43 
34 
- 
44 
36 
10 
8 
13 
17 
640 
219 
274 
193 
- 
332 
Soils of Braxos, Camp, Ellis, and Washington Cozcnties 67 
The topography of the type varies from rolling to hilly. 
On the tops of some of the hills are  sometimes almost level 
areas. Owing to the topography, the soil has good surface 
drainage. ' When put in good condition i t  acts very much like 
a heavy loam, although it bakes slightly and is very sticky 
when wet. It does not crack like some of the clay soils or  
stick to the plows so badly. While only of limited extent, it 
is considered one of the most desirable soils in the area, part- 
ly on account of ease of cultivation and partly because of 
natural productiveness. 
This soil is well adapted to cotton, corn, wheat, and oats, 
and is especially suited to small grain. Cotton yields one- 
third to three-fourths bale, corn 30 to 40 bushels, oats 40 to 
60 bushels, and wheat 12 to 20 bushels per ace. 
It is well supplied with plant food. 
Durant Clay-The soil to a depth of 8 inches is a dark- 
brown to almost black clay, sometimes having a slightly gray- 
ish tinge. The subsoil from 8 to 36 inches is stiff, heavy, pale 
'yellowish drab clay, sometimes having a dark bluish color. 
Scattered over the surface and throughout both soil and sub- 
soil are lime concretions or gravel. 
This type of soil predominates in the valley west of a dis- 
tinct bluff line, running in a general north and south direc- 
tion, near Midlothian and Oak. 
The soil is very sticky when wet and hard when dry, and 
where it is not cultivated during a dry season large cracks 
are formed. It breaks up in clods when plowed, but it is 
easily put in good condition by harrowing. 
The topography varies from level to gently rolling, 
though probably the greater proportion is almost level. The 
drainage is fairly good, but open ditches are an advantage 
on the level areas during wet seasons. Owing to the texture 
and topography of the Durant clay it suffers more from an 
excess of moisture than from drought. When crops are be- 
ing drowned out on this valley land, as  it is locally known, 
they are good on the high hills. The conditions are just the 
reverse in times of drought. Cotton yields about one-third to 
three-fourths bale per ace, corn 30 to 40 bushels, and oats 40 
to 50 bushels. 
It is well supplied with plant food but will probably need 
nitrogen first, with legume rotation. 
Durant fine sandy loam--The surface to a depth of 8 to 
10 inches is a brown to grayish-brown fine sandy loam, hav- 
ing a relatively high content of silt. Below this is a yellowisk- 
gray sandy loam slightly heavier than the surface soil. This 
extends to about 15 inches, where it changes to a dingy yel- 
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low or yellowish-drab clay loam, which extends to a c 
of 3 feet, the color becoming lighter as  the depth incre 
The surface ranges from level to gently rolling an( 
level areas have a darker and deeper soil than those that  are 
more rolling. This soil does not cover a very extensive area., 
but i t  is one of the most important types on account of its 
adaption to a greater variety of crops than any other soil of 
the county. 
A narrow strip of this type varying from about one- 
fourth to three-fourths mile in width occurs south of Ennis on 
each side of Cummins creek. This same area extends north, 
passing through Ennis, becoming much broader and following 
the Texas Midland railroad to Valley Creek. Other small 
areas are found scattered along this creek. Another com- 
paratively large area is found in the vicinity of Bristol. 
Owing to the open structure of this soil it has good sur- 
face and underground drainage. For this same reason i t  is 
easily cultivated, and any clods that  may be formed in plow- 
ing are readily broken down by light harrowing. The type 
is planted principally to cotton, although some corn and oats 
are  grown. Cotton averages about one-fourth bale, although 
three-fourths bale per acre is sometimes secured. Corn yields 
20 to 30 bushels per acre and oats about the same. Cowpeas 
and peanuts would do well on this soil. Much better returns 
could be secured from this soil by growing of truck and fruit 
than with the crops to which it is a t  present devoted. It is 
used very little for special crops, though some blackberrie~, 
dewberries, and melons are produced, and occasionally a few 
fruit trees are  seen. 
It needs a legume rotation, and the use of fertilizers 
would be advised for truck crops. 
Durant loam-The soil to a depth of 10 to 12 inchc 
a dark-brown to dark-gray loam, containing some fine 
and rather high percentage of silt. There is no sharp lillt: t r I  
demarcation between the soil and subsoil, the one passing 
into the other gradually through a zone 4 to 6 inches thick. 
This soil becomes heavier in texture and lighter in color as 
the depth increases. The subsoil varies from a bluish or drab 
clay loam, to .  a yellowish-mottled clay, sometimes containing 
reddish-brown spots. 
The topography of the type varies from level to slightly 
rolling, although by f a r  the greater portion of it is level. This 
type is of such a texture tha t  i t  will stand both wet and dr:.r 
seasons better than any other type in the area. The largest 
body occurs south of Ennis, beginning about the city limits 
and extending south of the county line. When the soil is 
plowed, clods are formed, but these are readily pulverizek. 
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The type is not a difficult one to cultivate and when in good 
condition forms a mellow loam. 
The Durant loam is one of the most desirable soils foucd 
in the area. I t  is well adapted to general fanning. Cotton 
yields about one-third to three-fourths bale per acre, corn 30 
to 40 bushels, and oats 35 to 50 bushels. This type is also 
well adapted to fruit, peanuts, and potatoes. I t  is well sup- 
plied with plant food, and will need nitrogen and legume ro- 
tation first. 
Durant very fine sandy loam-This varies very widely, 
but on an average it consists of a yellowish-brown very fine 
sandy loam, underlain by a pale yellowish-gray sandy loam, 
somewhat more tenacious than the soil. The texture varies 
from a heavy fine sandy loam to a light loam. 
I t  is found in two areas on the southeast 'side of Grove 
Creek, the largest of which averages about three-fourths mile 
in width and 4 miles in length. It follows along the stream 
bordering the Trinity clay. The other area is only a half mile 
down the stream from the larger one, and between these two 
areas is the Durant loam. The type is broken and hilly and 
cut by numerous short and narrow V-shaped valleys. Very 
little of it is under cultivation, being used chiefly for grazing. 
It is too hilly and eroded to cultivate very easily. If the sod 
were broken the soil would soon be washed down into the 
valley. It is rich in plant food. 
Ellis clay-The surface is a yellowish-brown clay. The 
subsoil is a heavy plastic clay to a depth of 3 feet or more. In 
many places scattered over the surface and throughout the 
soil and subsoil are fragments of hard limestone. The soil is 
very sticky and plastic when wet and it bakes hard on drying. 
It is somewhat difficult to cultivate unless handled exactly a t  
the proper time, when it is neither too wet nor too dry. 
The surface features of the type vary from rolling to 
hilly and broken. The broken areas have been badly eroded 
by the numerous small streams which traverse them. 
The greater part of the Ellis clay lies in the valley in the 
western part of the county. The largest single area mapped 
is situated northwest of Midlothian. I t  runs north and south 
for about 4 miles and varies about I mile to I 1-2 miles in 
width. A narrow strip fringes the bluff line between the val- 
ley soils and the Houston stony clay. 
Because of its surface features and the difficulty in 
handling this soil, the greater proportion is generally used 
for pastures, for which purpose it is best adapted. Practically 
all of the type that is cultivated is devoted to cotton. Cottcn 
does better than any other cultivated crop, although it is often 
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difficult to secure a good stand. The stalks are never large, 
but they fruit well. The yield ranges from one-fourth to one- 
half bale per acre. It is'well supplied with plant food. 
Hous ton  black clay-The soil to a depth of 10 inches is 
a very heavy tenacious black clay, containing a very high per- 
centage of organic matter. The subsoil is a heavy black clay 
having practically the same characteristics as the soil, al- 
though it is a little lighter in color. 
The type is locally known as  "black land." When dry 
and well cultivated i t  is very friable and easily worked. When 
plowed too wet i t  forms clods, but after they have been ex- 
posed to the weather for some time, they break down to a 
certain degree and the soil can be put into a good mechanical 
condition by means of a light harrow. If not tilled, the soil 
cracks badly in dry weather; sometimes the cracks are sev- 
eral inches wide and several feet deep. In wet weather, and 
especially during the winter months, this clay sticks to the 
wagon wheels in large quantities. 
The topography of the Houston black clay varies from 
level to  rolling. The drainage is good during an average 
season, but the level areas suffer from an excess of moisture 
during a wet season. Open ditches are sometimes found on 
the level areas and more of them would prove beneficial. 
The Houston black clay is the most important soil in the 
area, covering more than one-third of the county. It occurs 
in one broad and very uniform body and one of smaller size. 
The larger body, with a width varying 15 to 20 miles, ex- 
tends diagonally across the county from the northeast cor- 
ner to  the southwest corner. This broad area is broken prac- 
tically only along the stream courses. The other area is iq 
the southeastern corner of the county and is about 8 mile3 
long and 2 to 5 miles wide. 
This is a very productive soil. It is well suited to cotton, 
corn, and small grain. The greater portion of it -is planted 
in cotton, other crops being grown only to a small extent. 
Alfalfa does well on the level areas. On an average, the 
yield of cotton is one-fourth to one-half bale per acre, a1- 
though during a favorable season one bale is not uncommon. 
Corn yields 30 to 40 bushels, and oats 40 to 60 bushels per 
acre. 
The soil is well supplied with plant food. The analysis 
indicates that  nitrogen and phosphoric acid will probably t e  
needed first. The pot experiment in Table 13 indicates a 
need for nitrogen. The greatest need of this soil is a propey 
legume rotation. 
Hous ton  clay-The surface soil extends to a depth of 6 
inches, varies from a gray to brownish-gray clay, and con- 
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tains a high percentage of silt. The subsoil is a light-gray to 
pale yellowish-gray, and sometimes almost a white clay con- 
taining a high percentage of silt. Both the soil and the sub- 
soil frequently contain lime concretions and fragments of 
limestone. This soil is not typically developed in the county, 
all of the area being small and lacking uniformity. 
Practically all of the type is found along the slopes of 
the streams, although some spots are on knolls. As a gen- 
eral rule the underlying limestone or white rock lies 18 to 
30 inches below the surface. 
The topography of this type is gently rolling and hilly, 
although small level areas are sometimes found on the tops 
of hills. The Houston clay is confined principally to the cen- 
tral and western parts of the county, being located along the 
south prong of the Waxahachie and Red Oak creeks in small 
scattering areas. Owing to the hilly and eroded condition- 
a large percentage of it is uncultivated. When wet it is very 
sticky, and on drying the surface bakes very hard, but does 
not crack like the Houston black clay. It is comparatively 
easy to cultivate, and after i t  is plowed and the clods arc 
broken it becomes quite loose and acts somewhat like a siit. 
When the subsoil is dry it has the appearance of powder. 
The type is well drained and sonietimes suffers from 
drought. On account of the various phases of this soil, which 
are generally of different depths, it is hard to estimate the 
crop yields. Oats seem to do better than any other crop, the 
yield ranging from 35 to 45 bushels. Cotton will probably 
produce one-third to one-half bale and corn 20 to 35 bushels 
per acre. The Houston clay is better adapted to the growing 
of fruit than any of the other clay types in the county. 
This soil is well supplied with plant food. 
Houston stony clav-The soil varies from 4 to 8 inches in 
depth, and consists of a dark-brown or black clay. When cul- 
tivated, i t  becomes comparatively loose and friable. A large 
number of limestone fragments of varying size are scattered 
over the surface and throughout the soil. At  depths ranging 
from 5 to 10 inches the parent limestone is encountered in 
place. It sometimes lies a t  a greater depth, but seldom deep- 
er  than 15 inches. Along the slopes and on some of the higher 
knolls, where erosion has been more active, the rock is sx- 
posed a t  the surface. 
The Houston stony clay is locally known as white rock 
land, the name being suggested by the chalky limestone, un- 
derlying the type.. 
This type occurs mainly as  one large and almost un- 
broken area, extending north and south the entire length of 
the county. It is about 30 miles in length and ranges from 1 
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to 8 miles in width. The type is very uniform and is broken 
'only by the bottoms along the streams and by small spots of 
Houston clay. 
The topography is for the most part rolling, though it 
becomes rough and hilly along some of the streams. It  is 
easily eroded. Deep gullies extending from the hills to the 
streams are common. The numerous small streams with nar- 
row V-shaped valleys traversing this soil type rapidly re- 
move excess water in times of heavy rains and the topo- 
graphy is such that  thorough drainage is maintained. The 
type is inclined to be droughty, although the moisture condi- 
tions are much better than would be thought, considering the 
fact that  the soils rest upon rock so near the surface. 
rock, however, is soft and seamed, which enables it to hc 
certain amount of moisture. There are sometimes small s 
in which the crops are distinctly inferior, though there ir 
parently no difference between the soil here and in the rest 
the field. A close examination shows that  a very thin cr 
of hard limestone overlies the chalky material under th 
spots and that  the plants are  simply suffering from lack 
moisture. 
The type varies somewhat in fertility with variation 
depth. When the soil is only 3 or 4 inches deep the yie 
are much smaller than when there is a depth of 6 to 8 incE 
It  is comparatively easy to cultivate, considering the s 
character. The stones being soft, they are easily broken 
are not as  severe on farm machinery as harder stone w 
be. The yields on this type depend more on the seasons 
upon any other one factor. Drought occasionally cause 
most a total failure. On the other hand during a seaso 
floods and heavy rains i t  produces better yields than the H 
ton black clay. The yields ordinarily secured are:  Cou 
one-third to one-half bale; corn, 20 to 30 bushels; wh 
about 12 bushels; and oats about 35 bushels per acre. 'i 
soil is especially adapted to small grains. 
The soil is well suppIied with plant food. Legume I 
tion is needed first. 
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Susquehanna fine sandy loam-This has the widest v, 
tion of all types encountered in the county, and it is d i f f l ~ ; ~ ~ ~  
to collect a representative sample. While the soil is a fin? 
sandy loam, the c'ontent of sand varies. There is also a wide 
variation in color. The greater portion of the type is a yel- 
lowish or reddish-brown fine sandy loam with a depth of 18 
inches. The subsoil from 8 to 36 inches is an orange-colored 
or yellowish-red sticky sandy clay. 
The type occurs along Chambers creek and Trinity river, 
the greater portion being along Chambers creek. The larg- 
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est and most uniform area is found in the western part  of the 
county, lying between the north and south prongs of Chain- 
bers creek. 
The topography varies from level to gently rolling, the 
type being confined largely to the slopes along streams. 
The crop yields vary with the different phases of the 
type. The soil is easily cultivated and the drainage is good. 
During a dry season it suffers from lack of moisture. I t  is 
' 
especially adapted to fruit and truck,.though very little of it 
is cultivated. 
The sample examined is well supplied with phosphoric 
acid and potash but low in nitrogen. 
Trinity clay-The soil to a depth of 10 inches varies from 
a brownish-black to black clay. The subsoil to  a depth of 36 
inches is a yellowish-brown or grayish-brown stiff tenacious 
clay. Sometimes the soil has a slightly yellowish tinge. 
This alluvial soil occurs principally along the Trinity 
river and Waxahachie and Chambers creeks. The largest 
area along Chambers creek is found on the east side after ~t 
crosses the Missouri Kansas & Texas railway, and is about one- 
half to three-fourths of a mile wide. 
The topography of this type is level, with slight depres- 
sions scattered through it in the form of lakes and sloughs. 
When wet this type is very waxy and gummy, but when dry 
and cultivated it is friable and comparatively easy to till. Ali 
this type is subject to overflow. The areas under cu1tivatio:i 
are in the most elevated portions, generally near the streams 
or along the outer edge of the bottoms. 
That portion of the type which is cultivated produces . 
excellent yields of cotton and corn. Most of it is planted to  
corn, which yields 40 to 60 bushels per acre. I t  is especially 
adapted to alfalfa, which yields ordinarily 4 to 5 tons per 
acre. I t  is well supplied with plant food. 
Wilson clay loam---The soil consists of 10 inches of. 
a dark-brown to 'almost black clay loam. The subsoil, to a 
depth of 3 feet, is a grayish, black, or brown clay. The color 
becomes lighter as the depth increases and is frequently ye!- 
lowish below 30 inches. Lime nodules are sometimes scat- 
tered through both the soil and the subsoil, and white spots, 
due to their partial decomposition, are occasionally seen ill 
the subsoil. 
This type occurs in the eastern part of the county, be- 
ing restricted entirely to the region east of a line running 
north and south through Bardwell. The largest and most 
uniform area is found south of this town. Other important 
areas are developed along the eastern side of Mustang and 
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Chambers creeks and on the north side of Walker cretllc 
the vicinity of Crips is a comparatively large area, an< 
other one is found about 2 miles east of Ferris. 
The Wilson clay loam has good drainage during an 
age season, with the exception of an occasional small 
pression. Along the slopes small eroded areas are some! 
found. The topography varies from rolling to level. 
level areas sometimes suffer from an excess of moisture 
ing a wet season. 
The type is comparatively easy to cultivate. It some- 
times breaks up in clods, but when these are crushed and the 
soil put in a good state of cultivation, i t  forms a mellow loam. 
It is especially adapted to corn, cotton, and oats. Corn yields 
30 to 45 bushels, cotton one-third to three-fourths bale, and 
oats 40 to 50 bushels per acre. It is well supplied with plaac 
food. 
SOILS OF WASHINGTON COUNTY 
aver- 
Washington County is in the southeastern part of Te: 
about 120 miles from the Gulf of Mexico. The elevati 
about 200 to  350 feet above sea level. Most of the la: 
upland, although some bottom land is also found in the ( 
ty. The principal crops are corn, cotton, hay, Irish pota-- --, 
vegetables, sugar cane, and. sweet potatoes, oats, cowpeas. 
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Figure 6 4 0 m  possibility in bushels per acre of the active phosphoric acid, total 
nitrogen, and active potash of some soil types of Washington County. 
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Eleven types of soils have been mapped, belonging to five 
series. Houston black clay occupies 32.6 per cent. of the  area, 
Crockett fine sandy loam occupies 26.3, Houston loam occu- 
pies 15.7, and Trinity clay, which is a bottom-land soil, 9.9 
per cent. 
The Houston black clay, which occupies a large percen- 
tage of the area, is a heavy, durable, calcareous soil, widely 
distributed through central Texas. In some places i t  has beell 
in cultivation for a long time, and has begun to fall off con- 
siderably in fertility. 
The average chemical composition of the soils of this 
area is given in Table 2. The interpretation of analyses is 
given in Table 14. The analyses of the individual samples 
are given in Table 15. Pot experiments are  given in Table 
16. A marked difference is seen between the fertility of the 
upland soils and the bottom land soils, and the Houston black 
clay seems to be better supplied with plant food than the 
other upland soils. 
T A B L E  14-INTERPRETATION OF ANALYSES-WASHINGTON COUNTY. 
Laboratory 
CORN POSSIBILITY T W O  
MILLION POUNDS 1 P h o s ~ h o r i i  1 Potash 1 Lime 1 Aciditv 1 1-1- 1 Area 1 Per cent 
Number Acid 
Total  
Nitrogen 
23 
Active 
Potash 
of area ' 
Crockett fine sandy loam-surface.. 
Crockett fine sandy loam-subsoil. . 
..... Houston black clay-surface.. 
...... Houston black clay-subsoil. 
..... Houston clay loam-surface.. 
Houston clay loam -subsoil ........ 
,Houston loam - surface.. .......... 
good 
low 
good 
good 
low 
low 
low 
low 
low 
low 
good 
good 
good 
good 
good 
good 
fair 
good 
f a x  
good 
low 
low 
low 
good 
fair 
good 
good 
good 
good 
good 
good 
high 
high 
high 
high 
high 
good 
high 
good 
high 
, high 
high 
high 
.......... Houston loam-subsoil.. 
.. Lufkin fine sandy loam-surface.. 
.. Lufkin fine sandy loam-subsoil.. 
Mi!ler clay-surface. ............. 
Miller clay-subsoil.. .............' 
Miller very fine sandy loam-surface 
Miller very fine sandy loam-subsoil 
Trini ty clay-surface ............. 
Trinitv clav-subsoil.. ............ 
high 
high 
~ high 
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The greatest need of the soils of this area is a systematic 
rotation of crops in which a legume is grown to be turned un- 
der or grazed off. Such a rotation would supply nitrogen and 
vegetable matter to the soil, and enable it to resist dry wea- 
ther better, aid in destroying plant diseases and insect pests, 
and in other respects increase the size of the crops, as well 
as place the farming of the county on a stable foundation. 
Until suitable rotations are generally adopted, the soils of 
this and other counties will continue to decrease in fertility. 
The Houston black clay and the Houston loam do not 
usually respond well to fertilizers, although it is possible that 
after a proper rotation has been established and the land 
brought up into good physical condition, the application of 
fertilizers will be of benefit to some of the land. The other 
upland soils are likely to need some fertilizers, especially 
phosphoric acid, but the rotation is needed most of all. The 
various deficiencies of the various soil types are shown in the 
discussion of the types and in the table of analyses. 
TABLE 15.-WASHINGTON COUNTY-COMPOSITION O F  SOIL 
Lime 
Acid 
Soluble 
Percent 
. 34 
. 43 
. 72 
.-
Nitro- 
gen 
Percent 
. 105 
. 073 
. 043 
Labora- 
tory 
Number 
. 
12512 
12518 
12984 
Magne- 
sla 
Acid 
Soluble 
Percent 
---- 
. 25 
. 27 
. 25 
. 
. . . . . . . . . . . . . . . .  Crockett fine sandy loam-surface 
Crockett fine sandy loam-surface . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . .  Crockett fine sandy loam-surface 
12502 
12503 
12498 
12499 
4303 
12500 
7339 
4304 
12501 
7340 
12520 
12521 
12516 
12517 
12.514 
12515 
12504 
12505 
....... 
Phosphoric Acid 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  AVERAGE 
. . . . . . . . . . . . . . . . . . . . . .  Houston black clay--surface 
. . . . . . . . . . . . . . . . . . . . . . .  Houston black clay--subsoil 
. . . . . . . . . . . . . . . . . . . . . . .  Houston clay loam--surface 
. . . . . . . . . . . . . . . . . . . .  Houston clay loam-subsoil 
. . . . . . . . . . . . . . . . . . . . . . . .  Houston loam-surface 
. . . . . . . . . . . . . . . . . . . . . . . .  Houston loam-surface 
. . . . . . . . . . . . . . . . . . . . . . . .  Houston loam-surface 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  AVERAGE 
. . . . . . . . . . . . . . .  . . . . . . . . . .  Houston loam-subsoil : 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Houston loam-subsoil 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Houston loam-subsoil 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  AVERAGE 
. . . . . . . . . . . . . . . .  I, ufkin fine sandy loam-surface 
. . . . . . . . . . . . . . . .  Lufkin fine sandy loam-subsoil 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Miller clay--surface 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Miller clay-subsoil 
. . . . . . . . . . . .  Miller very fine sandy loam-surface 
. . . . . . . . . . . . . .  Miller very fine sandy loam-subsoil 
Trinity clay--surface . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Trinity clay-subsoil . . . . . . . . . . . . . . . . . . . . . . . . .  
 
12513 
12519 
12985' 
Total  
Percent 
pp 
. 69 
. 73 
. 72 
--
Total  
Percent 
pp 
022 
029 
086 
- 
0 
0 
0 
0 
Basicity 
Percent 
. 75 
. 94 
1.34 
. . . . . . . . . . . . . . . . . . . . . .  AVERAGE '. . . . . .  
. . . . . . . . . . . . . . . . . .  Crockett fine sandy loam--subsoil 
. . . . . . . . . . . . . . . . . .  Crockett fine sandy loam--subsoil 
Crockett fine sandy loam--subsoil . . . . . . . . . . . . . . . . . .  
Active 
Per 
Million 
20.0 
31.2 
238.1 
. 50 
. 58 
. 47 
. 62 
Acidity 
per 
Million 
0 
0 
0 
-. 
Potash 
046 
028 
021 
033 
- 
. 74 
. 66 
. 48 
. 22 
. 36 
. XB 
. 26 
. 72 
027 
061 
051 
021 
014 
023 
011 
031 
-- 
......
Acid 
Soluble 
Percent 
pp 
. 15 
 
. 07 
- 
. 26 
. 37 
. 14 
. 62 
. 11 
. 21 
. 13 
. 32 
-
. 22 
. 25 
. 27 
. 08 
.US 
. 13 
. 03 
. 11 
Active 
Per 
Million 
141.2 
166.2 
202.4 
1 . 01 
1 .15 
. 99 
1.04 
169.9 
90.0 
100.0 
 
93.1 
7 .5  
25.0 
17.5 
0 
0 
0 
900 
. 
0 
0 
0 
0 
0 
0 
O 
0 
1.06 
' 7.43 
8.24 
1.35 
1.3.5 
: 
1.26 
. 
023 
028 
015 
029 
024 
019 
021 
121 
110 
062 
122 
075 
0 
16.7 
168.1 
128.1 
18.7 
10.0 
33.8 
17.5 
18.2. 
0 
0 
0 
0 
700 
0 
- .- 
95.0 
265.6 
160.0 
81.2 
63.7 
180.0 
60.0 
113.7 
. 083 
. 119 
. 117 
. 070 
. 070 
. 058 
0 6 0  
. 090 
. 074 
. 114 
. 078 
. 058 
23.2 
18 . S 
9 . 4  
11 2 
13.1 
33.1 
24.4 
233.0 
206.2 
247.5 
335.6 
235.6 
50.0 
. 71 
. 66 
. 57 
. 99 
. 56 
4.41 
4.89 
. 60 
. 59 
. 65 
. 19 
. 60 
. 38 
. 52 
. 64 
. 30 
. 27 
: 
. 18 
. 069 
. 039 
. 071 
. 066 
, 059 
. 086 
. 080 
. 094 
. 082 
. 082 
. 101 
. 112 
. 087 
. 61 
. 82 
. 29 
..5 6 
.. 
. 56 
. 90 
. 93 
2.29 
2.28 
1.46 
1 . 84 
1.10 
. 96 
-p 
. 09 
. 25 
. 07 
. 16 
. 16 
. 13 
. 21 
1.34 
. 72 
. 22 
1 .18 
 
. 30 
117.9 
I15 . 0 
. 51.2 
81.2 
. 48 
. 70 
. 36 
. 60 
. 18 
. 22 
. 26 
. 26 
82.5 
136.2 
13.0 
29.5.0 
1!)6.2 
105.0 
335.6 
170.0 
97.6 
. 84 
1.35 
. 65 
1.06 
___-... 
. 25 
. 18 
. 38 
1.82 
. 84 
. 24 
. 63 
. 46 
. 42 
. 58 
. 44 
. 77 
6.08 
6.43 
3.64 
4.65 
1.63 
. 85 
. 
1 . 02 
. 94 
1.30 
9.10 
9.40 
6.78 
8 .55 
2.76 
1 . 5 
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DESCRIPTION OF SOILS OF WASHINGTON COUNTY 
Crockett fine sandy lea-This consists of a grayish- 
brown, brown or dark-brown loamy fine sand, underlain a t  
12 to 20 inches by a plastic, stiff clay or fine sandy clay of a 
reddish-brown, yellowish-brown, or mottled dull-red and red- 
dish-yellow color. As a rule the subsoil grades into a dull- 
red to yellowish-red, lighter textured clay a t  about 30 inches. 
The type is easy to handle and can be cultivated soon 
after rains. Crops suffer more or less from lack of moisture 
during dry periods, although the clay subsoil is retentive of 
moisture and with care would be able to  hpld a sufficient 
store to supply the growing crops. It occurs as a broad irregular 
belt, extending from Wesley in a northeasterly direction through 
Brenham and Earlywine to the Brazos River Bottoms. There are 
a number of large areas in the northern part of the coznty and 
numerous small scattered areas in other sections. 
It is the second most extensive type in the county. Where 
the color of the soil is dark-brown, it is known a s  "black 
sand" and Where lighter as  "yaupon land." It is not as  good 
soil for growing cotton and corn as  the Houston soils, but is  
a better type for use for producing sweet and Irish potatoes, 
cowpeas, peanuts, bur clover, and garden vegetables. Corn 
yields 25 bushels and cotton one-fourth to one-third bale per 
acre. It will need legume rotation and nitrogen first. 
TABLE 16-POT EXPERIMENTS, SOILS OF WASHINGTON .COUNTY 
. . . . . . . . . . . . . . . . . . . . . . . . .  Crockett fine sandy loam-surface--corn -1918. 
. . . . . . . . . . . . . . . . . . . . . . . .  Crockett fine sandy loam-surface-sorghum -1918.. 
. . . . . . . . . . . . . . . . . . . . . . . .  Crockett fine sandy loam-surface-corn -1919.. 
. . . . . . . . . . . . . . . . . . . . . . . . .  Crockett fine sandy loam-surface-sorghum -1919. 
. . . . . . . . . . . . . . . . . . . . . . . .  Crockett fine sandy loam-subsoil-corn -1918.. 
. . . . . . . . . . . . . . . . . . . . . . . .  Crockett fine sandy loam-subsoil-sorghum -1918.. 
. . . . . . . . . . . . . . . . . . . . . . .  Crockett fine sandy loam-subsoil-corn -1919.. 
. . . . . . . . . . . . . . . . . . . . . . . . .  Crockett fine sandy loam-subsoil-sorghum -1919. 
Weight Crops in Grams 
Crockett fine sandy loam-surface-corn -1918. . . . . . . . . . . . . . . . . . . . . . . . . .  54.4 
Crockett fine sandy loam-surface-sorghum -1918. . . . . . . . . . . . . . . . . . . . . . . . . .  31.2 . 
Crockett fine sandy loam-surface-corn -1919. . . . . . . . . . . . . . . . . . . . . . . . . .  36.8 
Crockett fine sandy loam-surface-sorghum -1919. . . . . . . . . . . . . . . . . . . . . . . . . .  52.4 
-- 
AVERAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43.7 
. . . . . . . . . . . . . . . . . . . . . . . . .  Crockett fine sandy loam-subsoil-corn -1918. 50.7 
Crockett fine sandy loam-subsoil-sorghum -1918.. . . . . . . . . . . . . . . . . . . . . . . . .  45.0 
. . . . . . . . . . . . . . . . . . . . . . . .  Crockett fine sandy loam-subsoil-corn -1919.. 34 .2  
. . . . . . . . . . . . . . . . . . . . . . . .  Crockett fine sandy loam-subsoil-sorghum -1919.. 45.9 
AVERAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43.7 
Houston black clay-surface-corn -1917. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.7 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Houston black clay-surface-sorghum-1917. 13.7 
Nouston black clay-surfactcorn -1918. . . . . . . . . . . . . . . . . . . . . . . . .  .: . . . . .  41.0 
Houston black clay-surfactsorghum-1918. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.9 
AVERAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.3 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Houston black clay-subsoil-corn -1917.. 24.8 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Houston black clay-subsoil-sorghum-1917.. 13.9 
Com- 
plete 
Fertili- 
zer 
Corn Possibility of Plant 
Food Withdrawn 
Phos- 
phoric 
Acid 
No 
Phos- 
phoric 
Acid 
Nitro- 
gen 
-- 
Potash 
------ 
No 
Nitro- 
gen 
No 
Potash 
- - - - .  
TABLE 16-POT EXPERIMENTS. SOILS OF WASHINGTON COUNTY,-Continued. 
=-' 
I , 1 Weight Crops in Grams Corn Possibility of Plant I Food Withdrawn 
Labora- 
tory 
Number 
12503 
12503 
12498 
12498 
12498 
12498 
12499 
12499 
12499 
12499 
mil 
.- 
Potaah 
230 
125 
151 
118 
58 
52 
35 
-_-- 
57 
79 
48 
79 
10 
- -  
Hooston black clay-subsoil-corn -1918.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Houston black clay-subs_oil-sorghum-1918.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
AVERACF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Houston clay loam-surface-corn -1917.. 
Houston clay loam-surface-sorghum-1917. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Houston clay loam-surface-corn -1918.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Houston clay loam-surface-sorghum-1918.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
AVERAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Houston clay loam-subsoil-corn -1917. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Houston clay loam-subsojl-sorghum-1917. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Houston clay loam-subso~l-corn -1918. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Houston clay loam-subsoil-sorghum-1918. 
-
Phos- 
phoric 
Acid 
11 
14 
30 
28 
11 
18 
7 
- - - -  
16 
10 
A - 
15 
7 
-- 
54 
102 
47 
23 
16 
-- 
47 
67 
41 
3 1 
22 
-- 
40 
. . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . .  
- - - 
- 
ti, 
12600 
12500 
12500 
12500 
12501 
12501 
12501 
12501 
7339 
7339 
7339 
7339 
9 - , -  
-
Nitro- 
gen 
11 
23 
_--- 
18 
8 
16 
9 
12 
11 
12 
9 
12 
. . . . . . . .  
- -  
AVERAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Houston loam-surfactcorn -1917.. 
Houston loam-surface-sorghum-1917. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Houston loam-surface--corn -1018.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Houston loam-surface-sorghum-1918. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
AVERAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Houston loam-subsoil-corn -1917. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Houston loam-subsoil-sorghum-1917. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Houston loam-subsoil-corn -1918.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Houston loam-subsoil-sorghum-1918. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
AVERAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Houston loam-surface-corn -1915 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Houston loam-surface-sorghum-1915. 
Houston loam-surface--corn -1916 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Houston loam-surfactsorghum-1916. 
AVERAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- 
Com- 
plete 
Fertili- 
zer 
50 .5  
28.5 
29.4 
38.7 
16.4 
29 .8  
20.0 
26.3 
36.3 
15.9 
38 .3  
17.8 
-  - 
- 
No 
Nitro- 
gen 
- - -- 
8 . 1  
19.1 
_ _ _ _ _ _ _ _ _ _  
11.8 
5 .0  
7 .7  
6 . 1  
8 . 3  
6 . 8  
8 . 1  
4 . 9  
4 .7  
4 .4  
- - 
 
No 
Phos- 
phoric 
Acid 
38 .0  
13 .0  
20.9 
18 .0  
8 .9  
15.6 
8 . 6  
_ _ _ I _  
12.8 
7 .4  
5 . 1  
10.1 
7 . 5  
_- - 
-
No 
Potash 
46.8 
26.1 
26.3 
31.8 
14 .9  
33.3 
16 .3  
- 
24.1  
26.8 
10.1 
31.8 
16.2 
27.1 
38.4 
16.3 
37 .3  
14.1 
-- 
26.5 
40.8 
17.6 
38.6 
18 .1  
- 
28.8 
38.2 
32.0 
34.2 
37.2 
-- 
35.4 
7 . 5  
12.7 
9 . 6  
15.1 
8 . 2  
11.4 
8 .0  
7 .4  
11.4 
8 . 9  
___- 
9 . 0  
- 
- 
- 
- 
-- 
- 
11 
10 
11 
5 
8 
--- 
9 
20 
8 
6 
8 
____ 
10 
. . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . .  
-
5 . 5  
7 . 3  
6 .4  
3 . 8  
5 . 1  
-__ 
5.7  
10.2 
5 .7  
4 . 6  
4 .7  
-. 
6 . 3  
13.0 
8 .4  
4 .2  
7 . 6  
__- 
8 . 3  
21.2 
32 .7  
11.3 
23.7 
10.1 
--- 
19.5  
34 .5  
11.2 
26.1 
9 .4  
20 .3  
- 
- 
- 
- 
 
- 
9 
20 
32 
15 
7 
-- 
18 
1! 
> 
12 
9 
____ 
10 
19 
1.5 
-_ _ 
17 
TABLE 16.-POT EXPEP-IMENTS, SOILS OF WASHINGTON COUNTY.-Continued. 
I I Weight Crops in Grams Corn Possibility of Plant  I Food Withdrawn 
Houston loam-subsoil-corn -1915. .................................... 
.................................... Houston loam-subsoil-sorghum-1915. 
Houston loam-subsoil-corn -1916. .................................... 
.................................... Houston loam-subsoil-sorghum-1916. 
Lufkin fine sandy loam-surface-corn -1918.. ........................... 
Lufkin fine sandy loam-surface-sorghum-1915.. ........................... 
Lufkin fine sandy loam-surface-corn -1919.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
............................ Lufkin fine sandy loam-surface-sorghum-1919. 
Lufkin fine sandy loam-subsoil-corn -1918. ............................ 
Lufkin fine sandy loam-subsoil-sorghum-1918. ............................ 
1,ufkin fine sandy loam-subsoil-corn -1919. ............................ 
Lufkin fine sandy loam-subsoil-sorghum-1919. ............................ 
........................................ miller clay-surfactcorn -1918 
Miller clay-surface -sorghum-1918. ....................................... 
..................... Miller c lay-sur fac tcorn  -1919.. ............... .: 
...................................... Miller clay-surface-sorghum-1919.. 
....................................... Miller clay-subsoil- corn -1918. 
Miller clay-subsoil-sorghum-1918.. ...................................... 
Mil!er clay-subsoil-corn -1919. ....................................... 
....................................... Miller clay-subsoil-sorghum-1919. 
AVERAGE ...................................................... 
Com- No 
plete Phos- Phos- Nitro- 
Fertili- phoric N z o -  Potash phoric gen 
r 1 A 1 e n  1 1 Acid 1 Potash 
12514 Miller very fine sandy loam-surfactcorn 1918.. .................. 22  3 22 4 4 8 26 6 28 7 197 
12514 1 Miller very fine sandy loam-surfaceaorghum-1818.. ................. .: : : : : 1 42:0 1 40:0 1 2:6 1 8713 1 3 8  / 1 1 111  
TABLE 16.-POT EXPERIMENTS, SOILS OF WASHINGTON COUNTY.-Concluded. 
\freight Crops in Grams Corn Possibility of Plant I Food Withdrawn 
Miller very fine sandy loam-subsoil-corn -1918. . . . . . . . . . . . . . . . . . . . . . . . .  41.2 27.8  
Miller very fine sandy loam-subsoil-sorghum-1918. . . . . . . . . . . . . . . . . . . . . . . . .  41.4 39 .3  
Miller very fine sandy loam-suhsoil-corn -1919.. . . . . . . . . . . . . . . . . . . . . . . .  21.8 15 .1  
Miller very fine sandy loam-subsoil-sorghum-lW. . . . . . . . . . . . . . . . . . . . . . . .  41.5 27 .9  
AVERAGE 
Com- 
plete 
Fertili- 
zer 
Trinity clav-surface-corn -1917.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36.4 29 .4  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ r i n i t ~  clay-surface-sorghum-1917.. 14.7 14.6 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Trinity clay-surfacecorn -1918.. 33.4 31.9 
Trinity clay-surface-sorghum-1918.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.6  4.5 
--- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AVERAGE.. 
.I 22.8 20 .1  
No. 
Phos- 
phoric 
Acid 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 Trinity clay-subsoil-corn -1917. 25.4 14 .8  
Trinity cla y-subsoil-sorghum-1917. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 .2  
T i n t  a - s u b s i - c o r n  -1918.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . I  4;: 1 17.1  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 Trinity clay-sabsoil-sorghum-1918. 15.9 3 .4  
-1.- 
-  
Miller very fine sandy loam-surface--corn -1919. . . . . . . . . . . . . . . . . . . . . . . . .  23.5 10.8 
Miller very fine sandy loam-surface-sorghum-1919.. . . . . . . . . . . . . . . . . . . . . . . .  32.8  23.6 
--
AVERAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.2 24.4 
No. 
Nitro- 
gen 
Potash phoric 
Acid I PhOs- Nitro- gen Potash 
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Houston black clay-The typical soil consists of a black 
or nearly black clay which grades downward through a dark- 
gray, stiff, heavy clay, into a drab, dark-drab, or gray, plas- 
tic, waxy clay, mottled with yellow. The latter usually be- 
gins a t  about 16 to 24 inches and frequently contains a 
whitish, calcareous material in spots or small pockets ar.d 
concretions of black oxide of iron. When dry the soil is loose 
and granular, but when wet it is very waxy and sticky. The 
substratum usually consists of a light gray, calcareouk clay, 
slightly mottled by the admixture of yellowish clay. 
The Houston black clay, commonly known as "black 
land," is the most difficult soil in the county to cultivate. It 
cannot be worked satisfactorily when very wet because of its 
extremely adhesive nature. If worked, when the moisture 
conditions are most favorable, that  is, just after the soil has 
dried sufficiently not to be sticky, it breaks up into granules; 
but if cultivated when too wet the granules coalesce, and 
form lumps or clods. These, however, owing to the high lime 
content, disintegrate or pulverize rapidly on drying out. 11; 
is much easier to secure a good condition of tilth on this type 
than on a soil of equally heavy texture but having a lower 
lime content. 
This type comprises the greater part of the uplands of 
Washington county. The largest area occurs in the vicinity 
of Burton. It extends south from there to the county line, 
north to the Yegua creek bottoms and northeast until it 
crosses the Gulf, Colorado and Santa Fe  railroad. The sec- 
ond largest area is in the southwestern part of the county, be- 
tween Stone and the bottom lands of the Brazos river. 
The characteristic topography is gently rolling to rolling, 
with gentle, regular slopes and broad divides of almost flat 
or slightly arched surface. The surface drainage is mainly 
good. 
Cotton and corn are the principal crops grown on this 
type. Corn averages 35 to 40 bushels, and cotton one-third 
to one-half bale to the acre, though by careful cultivation 
higher yields of both crops can be obtained. Sorghum does 
well. The type is well adapted to alfalfa, yielding 3 to 5 
tons per acre. 
The Houston black clay is the most productive upland 
soil in the county. Though i t  is still a strong soil, it is slowly 
depreciating under the one-crop system generally practiced. 
It needs a legume rotation first. It is well supplied with phos- 
phoric acid and potash. 
Houston clay loam--The soil consists of grayish-brown 
to nearly black silty clay loam or clay loam, 8 to 15 i nche~  
or 20 inches deep. It is underlain by a yellowish calcareous 
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clay passing quickly into a mixture of yellow clay and white 
chalky material, apparently rotten limestone. 
At just the right moisture content, this type is very easy 
to handle; but when i t  is fairly dry, plowing is difficult. The 
type retains moisture well. 
The Houston clay loam type occurs in spots, mainly in 
the vicinity of Valley Ford school, Zionsville, and Longpoint. 
The type occupies knolls, the crest of ridges, and steep siopes 
along stream channels throughout the black prairie land. The 
drainage is good. 
Corn and grasses do well on this soil, and most of the 
type is devoted to their production. Corn yields 40 to 50 
bushels per acre. The grasses are largely used for pasturage, 
as the fields are  green throughout the growing seasons. Irish 
potatoes are grown occasionally, with good results. Practi- 
cally all of this type is under cultivation. 
The sample examined is low in total and active phos- 
phoric acid and not well supplied with nitrogen. It is not as 
good as  the above description would require. 
Houston loam-The average soil is a grayish-black to 
dark-brown loam, which becomes heavier with depth, the 
lower part of the surface soil being in many places an almost 
black, heavy fine sandy loam clay. The subsoil beginning a t  
about 10 to 20 inches consists of a dark-gray sandy clay or 
sandy clay loam mottled with yellow to yellowish-brown. 
The subsoil is rather stiff and plastic and becomes lighter in 
color and depth. The soil varies from a dark-brown to black 
sandy loam or heavy sandy loam, through a loam, to a heavy 
fine sandy clay. The type is easier to handle than the Hous- 
ton black clay, and can be cultivated under a comparatively 
wide range of moisture conditions. If plowed when too wec 
it cracks and checks to some extent, but not enough to cause 
excessive loss of moisture. It is fairly resistant to drought, 
crops suffering from lack of moisture only during exception- 
ally long periods of dry weather. 
The largest areas of the Houston loam are in the north- 
ern half of the county. The surface is gently rolling to rollil~g 
with occasional steep slopes. Drainage is good and erosio~z 
not excessive. 
It is well adapted to the production of cotton, corn, John- 
son grass, alfalfa, and a number of forage crops such as  
cowpeas, sorghum, vetch, and bur clover. Cotton yields one- 
third to one-half bale to the acre, but with proper cultivation 
and fertilization as  much as one bale has been obtained. The 
type is well suited to alfalfa, which yields 3 to 5 tons of hay, 
with three cuttings per season. Irish potatoes and sweet po- 
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tatoes are grown successfully. Oats are grown on a small 
acreage only. 
It is somewhat low in nitrogen and phosphoric acid. The 
pot experiment in Table '16 also shows a response to nitrogtx 
and phosphoric acid. It needs a legume rotation and possibly 
the use of acid phosphate. 
Lufkin fine sandy loam-This is a brownish-gray loamy 
fine sand to.light fine sandy loam, underlain a t  about 8 to 10 
inches by a brownish-gray to dark-drab fine sandy loam, 
which grades a t  12 to 16 inches into a dark-drab to nearly 
black or mottled gray and yellow, waxy, plastic clay, carry- 
ing qppreciable quantities of fine sand. This clay in places 
continues to 36 inches or more with little change, but it usual- 
ly becomes lighter in color as  the depth increases. 
Owing to its sandy nature, this type can be cultivated 
under a wide range of moisture conditions, though there are 
water-logged areas in which the soil dries out slowly. It is 
easily handled and does not require very heavy teams or farm 
implements. 
It occurs only in the extreme western part of the county, 
beginning 2 or 3 miles west and northwest of Burton. This 
type has a level to undulating topography and lies consider- 
ably lower than the surrounding Houston and Crockett soils. 
Except on the slopes and higher elevations, i t  has poor drain- 
age, owing both to its impervious subsoil and its flat topo- 
graphy* 
On the cleared areas corn and cotton are the chief crops. 
The yields are low, owing to the rapid drying out of the soil 
during droughts. Cotton produces about one-fourth bale and 
corn 15 to 20 bushels per acre. Where the soil is properly 
drained, it is suited for growing peanuts, cowpeas, beans, 
Irish potatoes, and a number of vegetables. Artificial draix- 
age is necessary to put this soil in the best possible condition 
for cultivation. 
It needs legume rotation and possibly acid phosphate for 
best results. 
Miller clay-This consists of a light chocolate-red to dark 
chocolate-red heavy clay, which changes but little within the 
3-foot section, though the material is heavier and more com- 
pact and somewhat lighter in color between 12 and 24 inches. 
I t  is confined to the eastern and northeastern part of the 
county, occurring in the first bottoms of the Brazos river to 
some extent along Yegua creek. It varies in width from nar- 
row strips, to areas having a width of 4 miles. 
A number of farmers have constructed dikes to protect. 
the soil from ovwflow. The type is fairly well drained, 
though it may be improved by ditches. 
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Approximately 75 per cent. of the type is under culti- 
vation. .It is a very durable and productive soil. The crops 
consist chiefly of cotton and corn, with some alfalfa and 
Johnson grass. Cotton produces one-half to three-fourths 
bale and corn 45 bushels per acre. Alfalfa produces an aver- 
age of 3 tons of hay, with'three cuttings and Johnson grass 
4 tons of hay per acre. 
ke nearly all bottom soils, this soil is well supplied with 
rood. Nitrogen and legume rotation will probably be 
I first. 
Irl i l ler very fine sandy loam-The surface consists of a 
reddish-yellow or light reddish-brown very fine sandy loam, 
in many places approaching a silt loam. I t  extends to a depth 
of 20 to 24 inches, and is underlain by a chocolate-red, stiff, 
tenacious clay. Both soil and subsoil are highly calcareous. 
This type is easy to handle and can be cultivated under a wide 
range of moisture conditions. Owing to its clay subsoil, it , 
conserves moisture well. 
I t  occurs in the first bottom of the Brazos river, mainly 
as a narrow, irregular strip along the stream bank. The type 
has good drainage, though occasionally flooded by the Bra- 
zos river. 
Cotton does not do as well on this type as on the Miller 
clay, but corn, sweet potatoes, and Irish potatoes do better. 
Cotton yields an average of one-half bale, corn 40 to 50 
bushels, and sweet potatoes 150 to 200 bushels per acre. In 
some cases a yield of 300 bushels of sweet potatoes is ob- 
tained. Alfalfa does well on the very fine sandy loam areas. 
The soil is suited to the growing of peanuts. I t  is well suited 
to the growing of tomatoes, melons, and other vegetables. 
It is well supplied with plant food, being lowest in ni- 
trogen, but fertilizers would probably benefit truck crops. 
Trinity clay-The surface consists of a black clay, which 
becomes stiffer and more compact with depth. At about 24 
to 30 inches a somewhat lighter colored, stiff, waxy clap, 
usually drab or dark drab in color, is encountered, and this 
continues to a depth of 3 feet or more. When wet the sur- 
face soil is plastic and sticky, but it cracks and granulates 
on drying, assuming a favorble structure. 
The largest area of this type occurs along Cedar, Yegua, 
New Year, East Mill, Jackson, Kuykendall, and Caney creeks. 
It comprises narrow strips of bottom land along most of the 
streams of the county. 
The Trinity clay occupies the overflowed first bottom of 
streams which rise either within local or adjoining areas of 
the Houston soils. Its surface is flat. During high spring 
freshets the type is nearly everywhere inundated. 
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Most of the type is forested with overcup oak, white ash, 
red elm, white elm, black walnut, and a little pecan and pop- 
lar. About 20 per cent. is in tilled crops. Corn yields 30 t o  
50 bushels and cotton one-fourth to  one-half bale per acre. 
Johnson grass does well and yields 3 to 5 tons per acre. When 
properly reclaimed this soil makes excellent land for the pro- 
duction of cotton, corn, alfalfa, and Johnson grass. The soil 
also gives satisfactory yields of Japan clover, sweet clover, 
and cowpeas. 
It is well supplied .with plant food, being lowest in ~ i -  
trogen. 
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SUMMARY AND CONCLUSIONS 
This Bulletin deals with the chemical composition, fer- 
tility, and means of increasing and maintaining soil fertility 
of the various types of soils found in Brazos, Camp, Ellis, and 
Washington Counties. .*-- 
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